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Take a good look round this ad and 
you'll agree that "All together" is no 
exaggeration. Whether you're making 
or mending, cutting or joining, striking, 
measuring or stripping, there's a Cooper 
tool that's just right for the job. Don't take 
chances on tools. Specify Cooper 
and get em right the first time! 
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The Cooper Group PO Box 728 Apex NC 27502 USA Tel (919) 362-7510 Telex 579497 
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SENCORE MODEL SC61 



WAVEFORM ANALYZER 



Double Your Troubleshooting and Testing 
Productivity ... Or Your Money Back! 






Six-digit readout: Auto- 
matically tracks every 
CRTtest.Wecallit 
digital autotracking. 
It's patent pending. 

I 



Bright dual-trace CRT: 

60MHz(-3dB);100 
MHz(-12dB), 



Autotracking DCV, PPV, 
Freq: Measure DCV to 
.5%: PPV to 2%; 
freq. to .001%, Just 
push a button for 
either Channel A or B. 



Delta PPV, Time, Freq: 
Measure any part of a 
waveform for PPV. 
time or frequency 
using Delta measure- 
ments. Just dial in the 
waveform section 
you want to measure 
and push. 



Simplify Freq ratio tests: 

Automatically 
compare input/output 
ratio of multiply/divide 
stages from 1:1 to 
1:999.999 with the 
push of a button. 



One probe input: One 

probe input per 
channel for all 
measurements ■ 
digital and scope - 

'ith5mVto2000V 
measuring range. (2 
to-cap probes 
provided.) 







Super sync: ECL 
provides rock-solid 
sync trigger circuits 
with only A controls; 
includes TV sync 
separators for video 
work. 



The first scope with push button 
digital readout. If you use general 
purpose oscilloscopes for trouble- 
shooting or testing, we can double 
your present productivity with the 
SC61 Waveform Analyzer, the first 
instrument to turn every conventional 
scope measurement into an 
automatic digital readout. 

No more graticule counting. 
Connect only one probe to view 
any waveform to 100 MHz. Then, just 
push a button to read DCV, PPV, 
frequency and time — automatically! 

There are no graticules to count or 
calculations to make, which speeds 
every measurement. 

The digital readout is from 10 to 
10,000 times more accurate as well. 

Pius you have everything you want 
to know about a test point, at the 
push of a button, which speeds 
troubleshooting tremendously. 



A special Delta function even lets 
you intensify parts of a waveform and 
digitally measure the PPV. time or 
frequency for just that waveform 
section. 

And it's neat. No more tangled 
leads, piles of probes or dangling 
cords. The SC61 is an entire test 
station in one unit. 

The one and only. There are other 
scopes with digital readout, but none 
of them completely automate every 
conventional scope measurement so 
you can automatically analyze any 
waveform without counting one 
single graticule. Totally automatic 
waveform analyzing at the push of a 
button. It will make all the difference 
in your productivity. 

Double your productivity. When 
we say the SC61 will double your 
productivity, we're being 
conservative. We've seen cases of 
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three, four, even ten time increases 
in productivity with this f irst-of-its- 
kind, automated oscilloscope. Every 
situation is different, however, so try 
the SC61 and judge for yourself. 
Here's our offer. 

Money back guarantee. If the 
SC61 does not at least double your 
productivity during the first thirty 
days, you may return it for a full 
refund, including freight both ways. 

Call today. Get the entire SC61 
Waveform Analyzer story. Call toll- 
free today, and ask for our eight page 
color brochure. It could be the most 
productive call you make this year! 

Phone Toil-Free 
1-800-843-3338 

Alaska, Hawaii. Canada ana 
South Dakota call collect 
(605)339-0100 
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3200Sencore Drive. Sioux Falls. SD 57107 
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wabash 



for 
as 

low 
as 



diskettes 

$1.39 each! 

Now... Get High Quality at a Low Price 

Wabash means quality products that you can depend on. 
For over 1 6 years, Wabash has been making high quality 
computer products. Wabash diskettes are made to provide 
error-free performance on your computer system. Every 
Wabash diskette is individually tested and tsl 00% certified 
to insure premium performance. 

Why Wabash is Special 

The quality of Wabash diskettes is stressed throughout 
the entire manufacturing process. After coating, all Wabash 
diskettes go through a unique burnishing process that 
gives each diskette a mirror-smooth appearance. Wabash 
then carefully applies a lubricant that is specially form- 
ulated to increase diskette life. This saves you money, 
since your discs may last longer. It also assists your disk 
drives in maintaining constant speed which can reduce 
read and write errors. 

Special Seal. ..Helps Prevent Contamination 

To keepoutforeign particles, aunique heat seal bondsthe 
jacket and liner together. A special thermal seal which 
avoids contamination from adhesives, is then used to fold 
and seal the jacket. This results in outstanding perfor- 
mance and true reliability. Wabash then packages each 
diskette, (except bulk pack) in a super strong and tear 
resistant Tyvek® evefope. The final Wabash product is 
then shrink-wrapped to insure cleanliness and reduce 
contamination during shipment. 

Each Diskette is 100% Critically Tested 

Since each step in the Wabash diskette manufacturing 
process is subject to strict quality control procedures, you 
can be sure Wabash diskettes will perform for you. And 
every Wabash diskette meets the ultra-high standards of 
ANSI, ECMA, IBM and ISO in addition to the many critical 
quality control tests performed by Wabash. Wabash does 
all of this testing to provide you with consistently high 
quality diskettes. Reliability and data integrity - that's 
what Wabash quality is all about. 

Flexible Disc Quantity Discounts Available 

Wabash diskettes are packed 1 discs to a carton and 1 
cartons to a case. The economy bulk pack is packaged 
100 discs to a case without envelopes or labels. Please 
order only in increments of 100 units for quantity 100 
pricing. With the exception of bulk pack, we are also 
willing to accommodate your smaller orders. Quantities 
less than 1 00 units are available in increments of 1 units 
at a 10% surcharge. Quantity discounts are also avail- 
able. Order 500 or more discs at the same time and deduct 
1 %; 1 ,000 or more saves you 2%; 2,000 or more saves you 
3%; 5,000 or more saves you 4%; 10,000 or more saves 
you 5%; 25,000 or more saves you 6%; 50,000 or more 
saves you 7% and 1 00,000 or more discs earns you an 8% 
discount off our super low quantity 100 price. Almost all 
Wabash diskettes are immediately available from CE. Our 
warehouse facilities are equipped to help us get you the 
quality product you need, when you need it. If you need 
further assistance to find the flexible disc that's right for 
you, call the Wabash diskette compatibility hotline. Dial 
toll-free 800-323-9868 and ask for your compatibility 
representative. In Illinois or outside the United States dial 
31 2-593-6363 between 9 AM to 4 PM Central Time. 



Part* 


CE quant. 
100 price 
per disc(S) 


F111 


1,99 


F111B 


1.79 


F31A 


1.99 


F131 


2.49 


F14A 


3.19 


F144 


3.19 


F145 


3.19 


F147 


3.19 


M11A 


1.59 


M11AB 


1.39 


M41 A 


1.59 


M51A 


1.59 


M51F 


2,99 


M13A 


1.89 


M13AB 


1.69 


M16A 


2.79 


M43A 


1.89 


M53A 


1.89 


M14A 


2.79 


M44A 


2.79 


M54A 


2.79 


M15A 


2.69 


M16A 


3.79 



SAVE ON WABASH DISKETTES 

Product Description 
8" SSSD IBM Compatible (128 B/S, 26 Sectors) 
8" Same as above, but bulk pack w/o envelope 
8" SSSD Shugart Compatible, 32 Hard Sector 
8" SSDP IBM Compatible (128 B/S. 26 Sectors) 
8" DSDD Soft Sector (Unformatted) 
8" DSOO Soft Sector (256 B/S, 26 Sectors) 
3" DSDD Soft Sector (512 B/S, 15 Sectors) 
8" DSDD Soft Sector (1024 B/S. 8 Sectors) 
5V." SSSD Soft Sector w/Hub Ring 
5V<" Same as above, but bulk pack w/o envelope 
6W SSSD 10 Hard Sector w/Hub Ring 
5'A" SSSD 1 6 Hard Sector w/Hub Ring 
SW SSDD Lanier No-problem compatible 
5'A" SSDD Soft Sector w/Hub Ring 
5V«" Same as above, but bulk pack w/o envelope 
5%" SSDD Soft Sector Flippy Disk (use both sides) 
5'A" SSDD tO Hard Sector w/Hub Ring 
5'A" SSDD 16 Hard Sector w/Hub Ring 
5V<" DSDD Soft Sector w/Hub Ring 
5V«" DSDD 10 Hard Sector w/Hub Ring 
5'A" DSDD 1 6 Hard Sector w/Hub Ring 
5V«" SSQD Soft Sector w/Hub Ring (96 TPI) 
5W DSQD Soft Sector w/Hub Ring (96 TPI) 

SSSD = Single Sided Single Density; SSDD = Single Sided Douofe Oensi'ty, 
DSDD = Double Sided Double Density; SSQD = Single Sided Quad Density; 
DSQD = Double Sided Quad Density: TPI = Tracks per inch. 

Buy with Confidence 

To get the fastest delivery from CE of your Wabash computer 
products, send or phone your order directly to our Computer 
Products Division. Be sure to calculate your price using the CE 
prices in this ad. Michigan residents please add 4% sates tax or 
supply your tax I.D. number. Written purchase orders are accep- 
ted from approved government agencies and most well rated 
firms at a 30% surcharge for net 30 billing. All sales are subject to 
availability, acceptance and verification. All sales are final. Prices, 
terms and specifications are subject to change without notice. All 
prices are in U.S. dollars. Out of stock items will be placed on 
backorder automatically unless CE is instructed differently. Min- 
imum prepaid order $50.00. Minimum purchase order $200.00. 
International orders are invited with a $20.00 surcharge for 
special handling in addition to shipping charges. All shipments 
are F.O.B. Ann Arbor. Michigan. No COD's please. Non-certified 
and foreign checks require bank clearance. 

For shipping charges add $8.00 per case or partial-case of 
1 00 8-inch discs or $6.00 per case or partial-case of 1 00 5'/4-inch 
mini-discs for U.P.S. ground shipping and handling in the con- 
tinental United States. 

Mail orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U.S.A. If you have a MasterCard 
or Visa card, you may call and place a credit card order. Order 
toll-free in the U.S. Dial 800-521-4414. If you are outside the 
U.S. or in Michigan, dial 313-994-4444. Order your Wabash 
diskettes from Communications Electronics today. 

Copyright 1982 Communications Electronics" Ad #110582 
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Order Toil-Free! wabash 
800-521-4414 ^ r . r Z rm l[ ee 

In Michigan 313-994-4444 ClISKetteS 



COMMUNICATIONS 
ELECTRONICS" 

Computer Products Division 

854 Phoenix □ Box 1002 Q Ann Arbor, Michigan 481 06 U.S.A. 
Call TOLL-FREE (800) 521 -4414 or outside U.S.A. (31 3) 994-4444 
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Electronics 

Electronics publishers since 1908 



THE MAGAZINE FOR NEW 
IDEAS IN ELECTRONICS 



JUNE 1983 Vol. 54 No. 6 



SPECIAL FEATURE SS 

56 
59 
62 
65 
68 
70 
73 
77 
80 



VIDEO AND HANDHELD ELECTRONIC GAMES 

A buyer's guide to electronic games. Danny Goodman 

VIDEOGAMES '83 

NEW FOR COLECOVISION 

ATARI 5200 

STARPATH'S SUPERCHARGER FOR ATARI 

VECTREX 

SOFTWARE AND ADD-ONS FOR '83 

THE TOP TEN GAMES OF '83 

VIDEOGAMES THAT TALK 

HANDHELD AND TABLETOP GAMES 



BUILD THIS 51 



AUDIO FREQUENCY-RESPONSE METER 

Quickly and accurately find the frequency response of your 
amplifiers, tape recorders, and other audio equipment with this 
useful device. Ray Fish 



TECHNOLOGY 



4 VIDEO ELECTRONICS 

Tomorrow's news and technology in this quickly changing industry. 
David Lachenbruch 
12 SATELLITE/TELETEXT NEWS 

The latest happenings in communications technology, 
Gary H. Aden 

14 VIDEOGAMES 

Computers vs. videogames. Danny Goodman 

83 LOW-FREQUENCY LOOP ANTENNAS 

Part 5 — A look at some highly directional antennas that do an 
outstanding job at low and very-low frequencies. R.W. Burhans 



CIRCUITS AND 86 HOBBY CORNER 

rnMonwFUT« How to make your solar collector "follow" the sun. 

Earl "Doc" Savage, K4SDS 

92 DRAWING BOARD 

Turn fixed voltage regulators into adjustable ones. 
Robert Grossblatt 

96 NEW IDEA 

Frequency-boundary Indicator. 

109 STATE OF SOLID STATE 

A solid-state brightness controller. Robert F. Scott 



VIDEO 98 



98 



SERVICE CLINIC 

All about countdown circuits— what they are, what you see when 

they fail, and how to fix them. Jack Darr 

SERVICE QUESTIONS 

R-E's Service Editor solves technicians' problems. 



RADIO 106 COMMUNICATIONS CORNER 

Satellite technology and the mail. Herb Friedman 

EQUIPMENT 26 Realistic Wide Range Stereo Frequency Equalizer 
30 Micro- Professor II Microcomputer 
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10 Advertising and Sales Offices 

140 Advertising Index 
10 Editorial 

141 Free Information Card 
22 Letters 



112 Market Center 

103 New Books 

111 New Literature 

44 New Products 

6 What's News 



ON THE COVER 

Electronic games, both video and 
handheld, have been extremely 
popular for several years now. But 
this past year has seen the introduc- 
tion of more videogame consoles, 
hardware add-ons, and game soft- 
ware than in all previous years com- 
bined. This month, we present a 
special section dedicated to helping 
you find your way through the ever- 
more-confusing world of electronic 
games. We'll tell you what's new, 
what's hot, and how to get the most 
out of your videogame system. The 
section begins on page 55. 




FRONT PAN EL of the audiof requency-response 
meter. This Instrument will, among other things, 
allow you to set your tape recorder's bias and 
equalization controls with extreme precision. 
The story starts on page 51. 

COMING NEXT MONTH 

On Sale June 16 

Automotive navigation sys- 
tems. With these computer- 
based systems you'll never get 
lost again. 

Loran-C. A look at this fascinat- 
ing low-frequency, long-range 
navigational system. 
Add-on RAM. The article on how 
to add 8K of non-volatile RAM to 
your Timex.'Sinclair 1000, 
bumped from this issue because 
of lack of space will appear in July. 
• And lots more! 

Radio-Electronics, (ISSN 0033-7862} Published monihly 
by Gernsback Publications, Inc., 200 Park Avenue South. 
New York, NY 10003. Second-Class Postage Paid at New 
York, N.Y. and additional mailing offices. One-year subscrip- 
tion rale: U.S.A. and U.S. possessions. $14.97, Canada, 
Si 7.97. Other countries, S22.47 (cash orders only, payable 
in U.S.A. currency.) Single copies St. SO. £■ 19B3 by Gems- 
back Publications. Inc. All rights reserved. Printed in U.S.A. 

Subscription Service: Mail all subscription orders, 
changes, correspondence and Poslmaster Notices of un- 
delivered copies (Form 3579) to Radio-Electronics Sub- 
scription Service. Bos 2520. Boulder, CO 80322. 

A stamped self-addressed envelope musl accompany all 
submitted manuscripts and or artwork or photographs ir their 
return is desired should they be rejected. We disclaim any 
responsibility for (he loss or damage of manuscripts and or 
artwork or pholog raphe while i n our possession or ol herwise . 



As a service to readers, Radio-Electronics publishes available plans or informalion relating to newsworthy products, techniques and scientific and technological developments. -^ 
Because of possible variances in the quality and condition of materials and workmanship used by readers, Radio-Electronics disclaims any responsibility for the safe and proper )'-, 
functioning of reader-built projects based upon or from plans or Information published in this magazine- CO 




VIDEO ELECTRONICS 



DAVID LACHENBRUCH 

CONTRIBUTING EDITOR 



NEW TUBE 
FAMILY 



Always on the lookout tor features to make top-of-the-line sets more salable, TV set makers 
have modernized a sure-fire old approach— a change in color picture-tube size and shape. 
This year will see introduction of the first members of a new family of picture tubes. They'll 
have sharply squared corners and flatter faces, presenting a pleasing aspect in a set. 
Because the corners have been extended, the new tubes will be designated 14, 20, and 
eventually 26 inches, replacing the former 13-, 19-, and 25-inch tubes. The first such tubes will 
come from Japan, to be followed by American-made versions. The new size nomenclature 
runs head-on into a long-held superstition of American TV set manufacturers that no even- 
numbered tube size has ever succeeded. 



ANOTHER TV 
STEREO SYSTEM 



BETAMOVIE 



VHD VIDEODISC 
LAUNCHED 
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VCR 
BEST-SELLERS 



A novel approach to stereophonic TV sound has been demonstrated by Grumman Aero- 
space: Placing the L - R stereo information in the color-video signal. The new Rainbow 
Sound system transmits the L + R information through the regular TV audio channel, and 
samples L - R information every 21 microseconds, switching it into the video signal in the two 
microseconds preceding the leading edge of the horizontal sync pulse. Thus, samples of 
stereo information are included at the end of every line of the picture, but, according to 
Grumman, safely within the area that is normally overscanned in a TV set and therefore not 
visible to the viewer. Grumman claims that the system requires no modification to the TV 
transmitter, and only a minor amount of additional equipment. The system has not been 
submitted to the Et A Multichannel TV Sound subcommittee, which is completing tests of three 
more conventional stereo-sound systems. 

The second major innovation from the Beta group this year will be Betamovie, a combination 
video camera-recorder in a single package that uses a standard full-sized Beta cassette. 
Designed to look like a fairly large 8mm movie-camera, Betamovie weights just 5'/? pounds 
and can record for up to three hours and 20 minutes on an L-830 cassette. (However, its 
miniaturized battery must be changed or recharged after an hour's use.) The main appeal of 
Betamovie will be to people who already own non-portable Beta recorders, because it is a 
record-only device. It will be introduced close to the year's end. No US price has been set, but 
it will sell for about S1 ,000 in Japan. 



That on-again-off -again third videodisc system, the grooveless, capacitance-VHD type, is 
finally on the market— in Japan, It was formally introduced this spring by its inventor, JVC, as 
well as by a large number of other Japanese manufacturers. Two versions of the player are 
available — a deluxe type, with random access, for about S630: and one without, at around 
$550. A random-access accessory will be offered for the tow-end model. JVC is currently the 
only manufacturer of discs, with an initial library of more than 1 00 titles. 

Introduction of the VHD system in the United States, most recently scheduled for this 
spring, was called off because of poor economic conditions and the generally lukewarm 
reaction here to the two previously introduced videodisc systems. The LaserVision disc 
system is also on sale in Japan, and presumably the VHD proponents were sufficiently 
encouraged by its reception to make their move there. Now it appears that Europe may be the 
first foreign location for VHD's debut, with the U.S. still in doubt. 

RCA remains the U.S.'s No. 1 VCR brand in terms of sales, but by a considerably reduced 
margin, according to an annual survey made by the trade newsletter Television Digest. In 
1982, RCA held a 22-percent market share, down from 28 percent in 1981 , the survey results 
indicate. At the same time, the number of VCR brands on the market increased from 21 to 31. 
Panasonic retained the No. 2 spot, its share increasing to 17.75 percent from 15.3 percent, 
while Sony retained third place with a 1 3 percent share, down from 1 4.2 percent a year earlier, 
G.E., JVC and Zenith were in 3rd, 4th, and 5th places, respectively — all with shares of five 
percent or less. In 1982, VHS brands held 73.5 percent of the U.S. market, Beta 26.125 
percent as compared with 7.19 percent to 27.6 percent in 1981 . (The percentages add up to 
less than 100 because of the presence of the CVC '/(-inch tape format.) R-E 
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Ultra lightweight stereo headphone with samarium Super lightweight dynamic stereo headphone with l » 

cobalt transducer and two volume controls plus ' i" adaptor adaptor plug and extra set of ear pads. Model S39-61 

plug and extra set of ear pads. Model 839-62 

i -ii ,., U1 '.Hi u i i ■«. i Super lightweight stereo headphone with l « adaptor plug 

L tra lightweight dvnamic stereo headphone with 'i i t * 7 , « j i «oo -o 

,.),«♦«, «i..., ,«.i .,;.„ .-.f .„■ .,„ „.», m^„. «Qa.=o anj <xtra set ot ear pads. Model S39-aS 



Super lightweight folding stereo headphone with l < ' 
adaptor plug and extra set of ear pads. Model S39-6G 



Inner phone microstereo headphone with V adaptor plug 
* and extra set of ear pads. Model 839-57 (not shown) 

W^^^^ The quality goes in before the name goes on. ' 



Zenith RaJio Corporation Service, Parts & Accessories Division 110U0 Seymour Avenue Franklin Park. Illinois 601.51 



WHAT'S NEWS 



Growing computer field 
faces growing pains 

Lack of communication between 
computers is one of the more 
serious problems in the expanding 
small-computer field, George Mor- 
row of Morrow Designs told the re- 
cent Automated Office Conference 
in San Francisco. "Until local 
networking comes of age," he told 
the conference, "carrying a floppy 
disk from one computer to another 
is the most effective way to transfer 
information," The problem is made 
even more confusing, he said, by 
the lack of an accepted networking 
standard, 

A second problem is that soft- 
ware has not kept up with hard- 
ware in terms of productivity im- 
provement. "Hardware costs have 



come way down in recent years," 
he said, "but there's been no real 
change in programmer productiv- 
ity since compilers were de- 
veloped in the 1950s." 

A partial solution is the "univer- 
sal" software package, that can 
run in a wide variety of hardware 
environments. The package in- 
creases productivity because the 
programmer "doesn't have to re- 
invent the wheel for each individual 
machine." 

Universal software has also led 
to another development- 
bundling software with hardware, 
said Morrow, citing his own com- 
pany's introduction of the Micro 
Decision personal/business com- 
puter in 1 982. It was supplied with 
six software packages, including 
word processing, a financial 



HOME CONTROL/SECURITY SYSTEM 




A "PHONE-HOME" CONTROL SYSTEM. UNVEILED BY GE LAST JANUARY at 
Las Vegas, will allow homeowners to phone home to control appliances 
remotely. A simple phone call can monitor or control heating and cooking 
systems, kitchen appliances, lighting, security and smoke alarms, and phone- 
message devices. It also notifies the proper authorities automatically in case 
ot break-i n or fire when nobody Is home, then dials a pre-set number where the 
homeowner can be reached and delivers the message by synthesized voice. 



spreadsheet, and a spelling check- 
er; it sold for $1 ,590, which Morrow 
said is less than the cost of the 
software alone. 

Tesla coil construction 
gaining new interest 

Before audio arrived to attract 
the experimenter's attention, prac- 
tically every electrics enthusiast 
had or was preparing to build a 
Testa coil. Now interest is surging 
again; a group— The Tesla Coil 
Builders Association — formed in 
July, 1982 is already approaching 
200 members strong. 

Started by Harry Goldman of 
Glens Falls, NY. the new associ- 
ation puts out a quarterly publica- 
tion, T.C.B.A. News, that runs from 
8 to 1 8 pages per issue. It contains 
descriptions of coils built by 
members; reprints of old articles 
(some dating back to Hugo 
Gernsback's Electrical Ex- 
perimenter) on building coils; tech- 
nical articles on Tesla coil theory; 
experiments with high frequen- 
cies, and even news items on large 
Tesla coils accessible to visitors in 
museums or observatories. 

Information about the Associ- 
ation may be obtained by sending 
a stamped, self-addressed en- 
velope (absolutely a must!) to Har- 
ry Goldman, RD 3, Box 181 , Glens 
Falls, NY 12801. 

Fujitsu to build plant 
in Southwest U.S.A. 

Fujitsu America Inc. (FAI) is 
planning a U.S. facility to man- 
ufacture optical-fiber com- 
munications systems and related 
equipment. Present plans call for 
a 38,000-square-foot structure in 
the Southwestern sunbelt region; 
the structure is to be completed by 
the end of 1983. 

The plant is expected to employ 
approximately 150 workers in the 
production, assembly, and testing 
of optical-fiber equipment. Fujitsu 
hopes to achieve an annual pro- 
duction volume of 5100 million in 
the new facility, 

In-dash TV 
for your car 

Claimed to be "the world's first 
compact in-dash car video," the 
American Audio Corporation's ET- 
9000TV features black-and-white 



TV, as well as an AM-FM stereo 
radio, an auto-reverse stereo 
cassette-player, and a digital 
quartz clock. 

The unit is designed for safe 
driving— when installed in the 
bash, the picture tube is blacked 
out when the ignition switch is 
"on;" the TV sound continues, 
however. If it's installed in the rear 
of the car, the equipment may be 
wired for TV viewing while the car 
is running. 




IN-DASH CAR VIDEO.STEREO. 

The system has a nominal out- 
put of 18-watts RMS per channel 
(maximum 25 watts per channel) 
and carries a suggested retail price 
of $1,495. 

New picture-tube unit 
(or RCA and G.E, 

A new color-tube concept de- 
veloped by RCA, COTY-29, will be 
produced by that company as well 
as General Electric and Zenith. 
COTY-29 stands for Combined 
Optimum Tube and Voke in a 29- 
millimeter neck. The RCA tube 
uses a system in which all 
elements — yoke, tube, and re- 
ceiver — have been optimized for 
reduced system cost, plus im- 
proved performance and reliability. 

The new system is expected to 
minimize manufacturing costs for 
color-TV receivers, chiefly be- 
cause of a substantial reduction in 
yoke size. It can be used on all 
tubes from 13-inch to 25-inch, and 
with 90-degree through 110- 
degree deflection angles. 

RCA will begin production of 
COTY-29 picture tubes later in 
1983. with G.E. and Zenith ex- 
pected to follow soon after. 

Radio pioneer enters 
Inventors Hall of Fame 

Ernst F.W. Alexanderson. de- 
veloper of the high-frequency 
alternator that made trans-Atlantic 
communication practical, has 
been inducted into the National In- 
ventors Hall of Fame in Arlington, 
continued on page 8 



TEK 2200 



MULTI-PURPOSE 
OSCILLOSCOPES 



THE PERFORMANCE/ 
PRICE STANDARD 



Now. Tektronix 60 MHz Performance 
is just a free phone call away! 



Wide-range verti- 
cal sensitivity: 
Scale factors from 
100Vdiv(10X 
probe) to 2 mV/drv 
(1X probe). Accurate 
to _3%. Aeordc 
coupling. 



■ 



Two high-sensitivity Sweep speeds: 

channels: dc to 60 ,r °m 0-5 s to 50 ns. 



MHz bandwidth 
from 10 Vdivto20 
mV. div: extended 
sensitivity of 2 
mV/divat -50 
MHz. 



To5ns/divwi1h X10 
magnification. 



Delayed sweep 
measurements: 

Accurate to '3% 
with single time- 
base 2213; to 
1 1.5% with dual 
time-base 2215. 



Complete trigger 
system. Includes 
TV field, normal, 
vertical mode, and 
automatic; internal, 
external and line 
sources: variable 
holdott. 
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Probes included. 
High-performance, 
positive attachment 
10-14 pF and 60 
MHz at the probe 
tip. 



Tektronix 2?13 



These easy to order scopes are 
proof that it's not expensive to 
have advanced, 60 MHz perform- 
ance from Tektronix on your 
bench. It's just practical! Feature 
for feature, the Tek 2213 and 2215 
set a price/performance standard 
unmatched among portable scopes. 
And are backed by the industry's 
first three-year warranty on all labor 
and parts, including the CRT. 

So advanced they cost you 
less: $1200* for the 2213! $1450* 
for the dual time base 2215! 

These low costs are the result of a 
new design concept that utilizes 



fewer mechanical parts than any 
other scope. 

Yet there's no scrimping on per- 
formance and reliability. You have 
the bandwidth for digital and analog 
circuits. The sensitivity for low signal 
measurements. The sweep speeds 
for fast logic families. And delayed 
sweep for fast, accurate timing 
measurements. 

Scope, Probes. Three- year 
warranty and expert advice. One 
free call gets it all! You can order, 
or obtain literature, through the 
Tektronix National Marketing Center. 
Technical personnel, expert in oscil- 



loscope applications, will answer 
your questions and can expedite 
delivery. Direct orders include 
probes, operating manuals, 15-day 
return policy, full Tektronix warranty 
and worldwide service back-up, 

Get all the facts. 
Call toll free: 

1-800-426-2200 

Extension 92 

In Oregon, call collect; 
(503) 627-9000 Ext. 92 



•Pnce FO S. Beaverton, OR. Pikx subjeci lo change. 



"fektronix 

COMMTTED TO EXCELLENCE 
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continued from page 6 




DR. ALEX ANDERSON INSPECTS one or the hlgh-freq uency alternators used 
to transmit from Rocky Point, Long Island, to Europe. Ttve picture was taken In 
1922. 



VA. At the induction ceremony, the 
U.S. Commissioner of Patents 
dedicated an exhibit and pre- 
sented a plaque to his widow, Mrs. 
Thyra Alexanderson. 

The alternator displaced spark 
and the arc in high-power com- 
munications and ruled the air- 
waves until tube transmitters were 
developed. 

Dr. Alexanderson was a pioneer 
in other fields. In 1 924 he transmit- 
ted the first facsimile message 
across the Atlantic. In 1927 he 
staged the first test of home-TV 
reception (using high-frequency 
neon lamps and a perforated 
scanning disc) at his own home in 
Schenectady, NY. 

He was also a pioneer and early 
inventor and designer in high- 
voltage power transmission. In all 
he obtained 322 patents during his 
long career with General Electric, 
making him the company's most 
prolific inventor. 



This honor is by no means Dr. 
Alexanderson's first. He has re- 
ceived many, including the Gold 
Medal of the Institute of Radio 
Engineers in 1919, The Edison 
Medal from the American Institute 
of Electrical Engineers in 1944, 
and the Royal Danish Medal in 
1946. 

Sound with still pix 
on Pioneer Laserdisc 

Pioneer has announced a still 
picture with sound (SWS) system. 
When their Laserdisc is so op- 
erated, it is able to store an almost 
unbelievable amount of program 
content. 

Normally. 54,000 still pictures to 
the side can be recorded on a 
Laserdisc. To permit sound to be 
recorded also, the number of pic- 
tures is cut to 5400 and sound is 
recorded between each picture — 
using voice-compression tech- 



niques. Connected to a TV or 
monitor through an SWS adapter, 
each voice recording plays 13 
seconds. Total playing time is 20 
hours. 

New applications, such as new 
product presentations, travel 
guides, language lessons, cata- 
logs, and others are expected with 
the new system 

Pioneer has also announced the 
development of a conversational 
interactive system. The system 
combines Laserdisc and a per- 
sonal computer. 

New K-band satellite 
to Improve home TV 

RCA plans to launch a new 
higher-power communications 
satellite that would make TV- 
program distribution simpler and 



cheaper. As described by Eugene 
F. Murphy, President of RCA Com- 
munications Inc., it would contrib- 
ute significantly to the expansion of 
existing markets and the develop- 
ment of new services such as Sat- 
ellite Master Antenna Television 
(SMATV) systems. The proposed 
satellite will have an output of 40 
watts in the K-band (10.9 to 36 
GHz). 

SMATV is a service used to dis- 
tribute television from a receive- 
only antenna to points within a 
single building or building com- 
plex. Smaller antennas, made 
possible by the higher frequency 
and power of the K-band transmis- 
sion, can be located on rooftops, 
offering substantial savings when 
compared to terrestrial microwave 
or coaxial cable connections to a 
remote antenna location. R-E 



SATELLITE GETS TESTS 




A BLOCK SD-2 SATELLITE IS BEING PREPARED FOR TESTS in a 24-foot 
thermal vacuum chamber at RCA Astro-Electronics in Princeton, NJ. The 
chamber is designed to simulate the conditions to which the satellite will be 
subjected in outer space. The Block 5-D satellites are designed and built for 
the U.S. Air Force Space Division, The first of them was launched last Decem- 
ber 20, and is now operating In the Air Force Defence Meteorological Satellite 
Program system. 




TIMEX MAKES THE 

COMPUTER, 

BUT WE MAKE IT TICK. 

If you own a TS-1000 or ZX-81 computer and want to bring out the power within it, you'll want Memotech. From easier input to high 
quality output and greater memory, Memotech makes the add-ons you demand. Every Memotech peripheral ^»» A 

comes in a ['lack anodized aluminum case and is designed to fit together in "piggy back" fashion enabling you ^g^Bulll 

to continue to add on and still keep an integrated system look. ^Z'^^^ y ^ 

MEMOPAK RAM All Memopak RAMs are directly addressable, user transparent, are neither switched nor 
paged and no additional power supply is required. You can also choose the Memopak RAM which is just 
right for your needs. From economy to power. l6K RAM The Memopak l6K RAM is the most 
economical way to add memory to your TS-1000. It is fully compatible with the Timex or Memotech 16K 
RAMs to provide you with up to 32K of RAM. The l6K RAM also offers additional add-on capabilities 
dirough its "piggy back" connection. 32K RAM The 322K Memopak enables you to execute 
sophisticated programs and store large data bases and like the l6K RAM is fully compatible with Timex's or 
Memotech's l6K RAMs to give you a full 48K of RAM. 64K RAM The 64K Memopak is powerful 
enough to turn your TS-1000 into a computer with capabilities suitable for business and educational use. It 
accepts such BASIC commands as 10 DIM A (9000) . MEMOCALC Memocalc, our spreadsheet analysis 
software, enables TS-1000 users to perform complex number crunching routines with ease. With 
the 64K RAM a table of up to 7000 numbers with up to 250 rows or 99 columns can be specified. 
Quick revisions can be achieved by entering new data to your formula. 
MEMOTECH KEYBOARD For ease of operation, the Memotech keyboard is a high quality 
standard typewriter keyboard, with TS-1000 legends. The keyboard is cable connected to a buffered 
interface which is housed in a standard Memopak case and plugs directly into the back of the 

TS-1000 or other Memopaks. MEMOPAK HRG The Memopak High Resolution Graphics, with 
up to 192 by 248 pixel resolution, enables display of high resolution "arcade game" style graphics 
through its resident 2K EPROM, programmed with a full range of graphics subroutines. 
CENTRONICS PARALLEL AND RS232 INTERFACES 
Memotech's Interfaces enable your TS-1000 to use a wide range of 
compatible printers. The resident software in the units gives the 
complete ASCII set of characters. Both Memopak Interfaces provide lower case character capabilities and 
up to 80 column printing. The RS232 Interface is also compatible with modems and terminals. 
SEIKOSHA GP lOOA PRINTER The Seikosha GP 100A uses a 5x7 dot matrix printing format with 
ASCII standard upper and lower case character set. Printing speed is 30 characters/second with a 
maximum width of 80 characters. The printer uses standard fanfold paper up to 
9-1/2 inches wide. The GP 100A is offered as a package including cable and 

interface. Other printer packages are also 
available through Memotech. 
ORDER AT NO RISK. All Memotech 
products carry our 10 day money back 
guarantee. If you're not completely 
satisfied, return it within ten days and we 
will give you a full refund. And every 
Memotech product comes with a six 
month warranty. Should anything be 
defective with your Memotech product, return it to us and we will repair or replace 
it free of charge. Dealer inquiries welcome. To order any Memotech product use 
the order coupon or call our toll-free number 800/662-0949. 

TS-1000 is i registered uademarit of Timet Corp 







Mail Tor Memotech Corporation, 7550 ttest Yale Ave., Denver, CO 8022' 
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EDITORIAL 



Videogames Today And Tomorrow 



Videogames have come a long way since Atari's original Pong. 
Many videogame manufacturers have come and gone. Many more 
videogame systems have disappeared. In today's market, the 
survivors are the cartridge-programmabte videogames and 
videogame cartridge manufacturers. 

The market for videogame cartridges has exploded and the 
number of videogame cartridges and cartridge manufacturers is 
growing at an unbelievable pace. Hardly a day goes by when a new 
videogame cartridge or accessory is not announced. To illustrate this 
point, this year's summer CES show (which will be held in early 
June) will devote a large block of exhibition space exclusively to 
videogames. Keeping track of the new videogame cartridges as well 
as the new videogame accessories is a difficult task. To keep our 
readers abreast of this market, this issue presents a special section 
devoted to videogames. Handheld and tabletop games are also 
covered. 

While our special videogame section will bring you up-to-date with 
respect to today's videogame market, it does leave one major 
question unanswered — What will the videogames of the future look 
like? So, at this point, I will dust off my crystal ball and gaze into it. 

In the near future, I see home videogames with true 
three-dimensional TV displays. Pac-Man will try to gobble you up 
instead of those dots. In the far future, I see home videogames using 
holographic displays instead of TV sets, Pac-Man will now have the 
ability to attack you from all directions. 

In the future, the arcade videogames will also change radically. 
Here, I see environmental videogames. These will control the images 
you see and the sounds you hear, and what you feel. 

Now, my crystal ball has served me pretty well. But, I have to be 
totally honest with you. Atari has expressed interest in a system that 
displays true three-dimensional images on a standard TV receiver 
without requiring that the viewer wear special glasses. So, the 3D 
videogame may be closer than we all think. 

The environmental videogame is currently being test- marketed. For 
approximately two dollars in change, the player climbs into a spheri- 
cal vessel. Once inside, the player is strapped in and is surrounded 
by video displays. When the game starts, the sphere lifts-off and 
rides atop a column of air. By controlling the airstream, the player 
controls the position of the sphere. Inside the sphere, the video 
screen places the player at the controls of a starship that is hunting 
enemy starships. Of course, the object of the game is to destroy all 
the enemy starships. 

Initially, the environmental videogame has been well received. 
There is one drawback, however. The first few times someone new 
plays this videogame, he finds himself so overwhelmed with the 
ability to control the attitude of the sphere that he forgets to play. 

So, now that I've taken the credit away from my crystal ball I'll let 
you enjoy our special videogame section. 
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"I built this 16-bit computer and 
saved money. Learned a lot, too." 



Save now by building the Heath kit H-100 
yourself. Save later because your computer 
investment won't become obsolete for 
many years to come. 

Save by building it yourself. You can save hundreds of 
dollars over assembled prices when you choose the new 
H-100 16-Bit/8-Bit Computer Kit - money you can use 
to buy the peripherals and software of your choice. 



H-100 SERIES COMPUTER SPECIFICATIONS: I 



USER MEMORY: 
12SK-768K bytes* 

MICROPROCESSORS: 
16-bit: 6088 
8-bit: 8085 
DISK STORAGE: 
Built-in standard 
5.25 disk drive, 
320K bytes/disk 

KEYBOARD: 

Typewriter-style, 
108 keys, 13 
function keys, 
18- key numeric pad 

GRAPHICS: 

Always in graphics mode. 

640h,'225v resolution; 

up to eight colors 

are available ' ' 

COMMUNICATIONS: 
Two RS-232C Serial 
Interface Ports and 
one parallel port 

■ 128K bytes standard. 
■ Optional. 



DIAGNOSTICS: 

Memory self-test 

on power-up 

AVAILABLE SOFTWARE: 

Z-DOS (MS-DOS) 

CP/M-85 

Z- BASIC Language 

Microsoft BASIC 

Mu I tip Ian 

SuperCalc 

WordStar 

MailMerge 

Data Base 

Manager 

Most 

standard ( 

8-bit CP/M 

Software 



The H-100 is easy to build - the step-by-step Heathk.it 
manual shows you how. And every step of the way, you 
have our pledge - "We won't let you fail," Help is as close 
as your phone, or the nearest Heathkit Electronic Center.^ 

And what better way to learn state-of-the-art computing 
techniques than to build the world's only 16-bit/8-bit 
computer kit? To run today's higher-speed, higher-per- 
formance 16-bit software, you need an H-100. It makes a 
big difference by processing more data faster. 
Dual microprocessors for power and compatibility. The 
H-100 handles both high-performance 16-bit software 
and most current Heath/Zenith 8- bit software. 
Want room to grow? The H-100's standard 128K byte 
Random Access Memory complement can be expanded 
to 768K bytes - compared to a 64K standard for many 
desktop computers. 

And the industry-standard S-100 card slots support 
memory expansion and additional peripheral devices, 
increasing future upgradability of the H-100. 
High-capacity disk storage, too. The H-100's 5.25"f loppy 
disk drive can store 320 K bytes on a single disk. The 
computer also supports an optional second 5.25" and 
external 8" floppy disk drives. And an optional internal 
Winchester disk drive will be available soon. 
For more information, circle the reader service number 
below. Better yet, visit your Heathkit Electronic Center for 
a demonstration! 



The H-100 gives me the most 
for my computer dollar! 





Heattiki 



Heathkit Electronic Centers ate units o! Verlte 
Heath Company and Verttechnology Electron, 



Verltechnology Eli 
ctronics Corpor.it. 



Electronics Corporation. 

alion are subsidiaries ol Zenith Radio Corporation. 
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SATELLITE/TELETEXT NEWS 



SPACE SETS 

LICENSING 

ACCORD WITH 

SELECTV 



A landmark agreement involving authorized transmission of pay-TV programming to private 
satellite receivers has been hammered out by SPACE (The Society for Private and Com- 
mercial Earth Stations) and SelecTV, a California-based subscription-television service 
which transmits up to 90 programs per month. The agreement covers satellite delivery of 
movies to residents of multi-unit dwellings and distinguishes SelecTV as the first premium 
service to go after the private cable and SMATV (Satellite Master Antenna TV) market. The 
agreement provides for attractive volume discou nts and rates for the pay-TV service, depend- 
ing on the number of subscribers delivered through the SPACE member companies. 

The agreement comes at a time when other major program suppliers, such as Home Box 
Office, decline to bargain with the growing number of SMATV system operators who want to 
offer pay programming directly to apartment, condo, and mobile home dwellers. The SPACE- 
SeiecTV deal involves a sliding fee scale under which SMATV operators pay about $7 per 
subscriber (less for high quantities) for use of the SelecTV programming. 



TOO MUCH OF A 
GOOD THING? 



The continuing Increase in satellit programming was expected to reach a saturation point; for 
years, gloomy forecasters have predicted that the cable industry couldn't absorb all the 
programming being sent its way via the new satellite networks. The predictions began coming 
true in recent months, starting with the demise of CBS Cable, the critically acclaimed cultural 
channel, which ceased operations at the end of last year. The Entertainment Channel, a joint 
venture of RCA and Rockefeller Center, was another attempt at a cultural-programming 
channel. Although it is no longer in operation, don't count it out yet. It is expected to be back 
again, this time as an ad-supported service. 

Within a few days of the announcement that CBS would close, Group W Satellite Com- 
munications and Walt Disney Productions said they were dropping their joint venture to 
launch a "Disney Channel" pay-TV kidvid service. But Disney is going ti alone, and still 
intends to begin transmitting the channel, probably aboard a Westar bird; target start-up date 
was April 1 1 . About one-third of the channel's programs will come from the Disney library of 
animated and live-action films; the rest will be children/family shows acquired from other 
producers, plus a healthy dose of original programming created in connection with Disney's 
new EPCOT center in Florida, 

Meanwhile programming services continue to bloom. Over at Group W, the Nashville 
Network, a country music channel transmitted via Westar, has taken shape. For fans of 
another style of music, the recently launched Cable Jazz Network offers 24-hours-a-day 
audio-only service {in stereo) aboard the CBN Cable Net I transponder. 
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AROUND THE 

SATELLITE 

CIRCUIT 



The unstoppable Ted Turner is making noises again — this time about launching a "fourth 
network" to compete with ABC, CBS, and NBC as a full-scale national broadcasting effort. 
The network would try to line up independent TV stations, plus disenchanted affiliates of 
current networks. Programming would primarily encompass original shows, although other 
Turner subsidiaries — especially Cable News Network — would contribute to the program 
lineup. Target launch date could be as early as this fall, and the tentative name is Turner 
Network Television — or "TNT." 

The Canadian government is cracking down on unauthorized satellite receivers. A new 
enforcement project, coordinated by the government's Department of Communications, has 
started with warning letters sent to unlicensed users. The main targets are unauthorized cable 
and SMATV operators, such as apartment complexes or saloons which pull in programming 
from U.S. cable birds. At this time, the government doesn't plan to go after home or private 
users of earth stations — a difficult task, anyhow, in Canada's wide-open spaces. 

Scientific Atlanta has introduced a line of receive-only earth stations — the Series 9000 
models— which are available in 2.8-meter and 3.2-meter designs, starting at $1 ,500. They 
replace a costlier line of professional equipment for mini-cable and SMATV operations. 

Canada and the U.S. have set up an arrangement which will allow satellite com- 
munications companies in both countries to negotiate agreements with each other for use of 
domestic satellites to carry communications to the other country. Until now, all tele- 
communications traffic between the U.S. and Canada were carried by terrestrial microwave 
facilities, with occasional satellite transmission permitted in accordance with a 1972 arrange- 
ment between the countries. 



VIC-20 



(a real computer at the price of a toy) 



COMPUTER AND SOFTWARE 

SALE 



IC 



OMMODORE 



64 



89. 



00 



(when you buy 6 programs) 

You get tha Commodore VIC-20 computer (or only 
$134.00 when you buy 6 tape programs on sale lor 
only $59.00. These 6 programs list for (100.00 to 
S 89,00 You can choose one ot three packs: 6 
games pack, 6 home finance pack, or £ small 
business pack. The VIC-20 computer Includes a tull 
size 66 key typewriter professional keyboard, color 
command Keys, uppertlower case, full screen editor, 
16K level II microsoft basic, color, sound and 
music, real time, floating point decimal, easy to 
read sell teaching Instruction book, connects to any 
TV, Includes console case. 

33K COMMODORE VIC $1 59.00 

with 2* tlm«» mon pernor 

You get the VIC-20 computer plus we expand the 
total memory to 33.000 bytes to give you Th times 
more programming power. 

11 K COMMODORE VIC $109.00 
1 4 time* mon power 



49K COMMODORE VIC 1249.00 
with e if mw more paw* 



40-80 COLUMN BOARD $99. 

A fantastic price breakthrough for VIC-20 owners on 
this most wanted accessory! I "Now you can get 40 
or 80 Columns on your T.V. or Monitor Screen." 
Plus we add a word processor with mail merge, 
electronic spread sheet, time manager and terminal 
emulator { I These PLUS program* require only 
8 K RAM memory. 

TRACTION FRICTION PRINTER $299.00 

Comstar F/T deluxe line printer, prints 8(4x11 full 
size, single sheet, roll or fan fold paper, labels etc. 
40, 86, 80, 132 columns. Impact dot matrix, bl- direc- 
tional, 80 CPS. 

60K MEMORY EXPANDER $69.00 

Slxslot — Switch selectable — Reset button — Rib- 
bon cable. A must to get the most out of your 
VIC-20 computer. 

VOICE SYNTHESIZER $79.00 

Makes your VIC-20 talk, VOTRAX based pius 
features found only In $295 versions. GREAT BUY 
— DON'T MISS THIS SALE1I 



V/IP9fi PERSONAL 
VHjtU COMPUTER 
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Commodore 64 Computer 



PROFESSIONAL SOFTWARE 



Bona 

word process" ng pack 
complete Data Base pack 

(includes Mailmerge] 
Electronic spreadsheet pack 

llikevisicalc] 
Accounting pack 

iper serial &■ business) 
Programmers Helper 
Programming He Eerence guide 
Basic Tutor 
Typing Tu-lot 



(more power than Apple M at half the price) 



WE HAVE THE LOWEST PRICES - CALL US! 



$ 197. 



00 



S»i* 

169 DO 
M9.00 

waoo 

$49.00 

S69 00 
J 16.95. 
S19.95 
* 19,95 



80 column BOARD 

ISO character pel line on the screen at one time. In- 
[eludes wcci processing pack (list S89.00I. complete I 
I data base pack |list S89.00). Electronic spreadsheet | 
I p j c M h 5 : S89 00 1 ALL FOR N L Y 11 7 



We have over 300 Programs lor 
Ihe Commodore 64 Computer 

WE LOVE OUR CUSTOMERS 



(with factory rebate and software savings applied) 



You pay only $397.00 when you order the power- 
ful 84K Commodore 64 computer! We pack with 
your computer a VOUCHER good for 1100 rebate 
from the factory when you send in your old 
Atari, Mattel, Coleco electronic game or com- 
puter. This Includes Sinclair, Tlmex, Texas In- 
struments, VIC-20 computers and others!! PLUS 
we also Include a S100 software COUPON FREE 
that allows you to buy PROFESSIONAL SOFT- 
WARE from the items shown In the center col- 
umn of this ad! Call us today (312) 382-5244 for 
best prices and best service. 

PROFESSIONAL WORD PROCESSING 
PACKAGE 

This wordprocessor is specially designed for the 
Commodore-64 utilizing the latest techniques. 
Allows powerful text editing capabilities without 
long hours of orientation or training. Complete cur- 
sor and Insert/delete key controls are used. Block 
movement and/or duplication, line insertion andror 
deletion, automatic centering, margin settings, tab 
settings, copy, disk or tape handling, and all printer 
types. Up to 99 continuous pages of text can be 
output to the printer. List £89.00. 

COMPLETE DATABASE PACKAGE 

A user friendly data base system that makes in- 
formation easy to find and store. You can add, 
change, delete, and search for data. Print the In- 
formation on a printer In any format desired. When 
combined with the word processor pack you have a 
powerful merge program that allows custom 
documents and personalized mailing lists. List 
$89.00. 

COMPLETE ACCOUNTING PACKAGE 
(Home of Small Business) 
This general ledger program is perfect tor small 
business as well as home. It utilizes a double entry 
bookkeeping system. You only need enter one tran- 
saction and the computer will handle the other. All 
accounts are user defineable and wilt build for 1 
year, resulting In a file of all transactions by ac- 
count number, month and year to date. Each month 
a current month's transactions can be viewed at any 
time (99 accounts 187 entries per month). With this 
accounting program you will be able to monitor 
your financial growth as well as your expenses. List 
$59.00. 

COMMODORES PROGRAMMERS 
REFERENCE GUIDE 

This is the In-depth guide that goes into the heart 
ot the 64. All aspects of tha basic and machine 
language are covered. (A must for anyone wishing 
to program the Commodore-64). Sale J 16.95. 



• LOWEST PRICES • 15 DAY FREE TRIAL • 90 DAY FREE REPLACEMENT WARRANTY 
• BEST SERVICE IN U.S.A. • ONE DAY EXPRESS MAIL • OVER 500 PROGRAMS • FREE CATALOGS 



Add J10.Q0 for shipping, handling and Insurance. Illinois residents 
please add 6% tax. Add J20.00 for CANADA. PUERTO RICO, HAWAII 
orders. WE DO MOT EXPORT TO OTHER COUNTRIES. 
Enclose Cashiers Check, Money Order or Personal Check. Allow 14 days 
for delivery, 2 to 7 days for phone orders. 1 day express mail! Canada 
orders must be In U.S. dollars. 



ENliERPRIZES ( we love ° ub customers) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/382-5244 to order 
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VIDEOGAMES 



Game or computer? 

DANNY GOODMAN, CONTRIBUTING EDITOR 



IT APPEARS THAT AFTER MANY YEARS OF 

promises, we will really have keyboard 
expanders and computer functions for 
several game systems this year (see this 
month's special section for reports on 
what's in the works from Atari, Coleco, 
Mattel, and Odyssey). But that develop- 
ment is forcing many videogame enthu- 
siasts to face a difficult decision — 
whether to buy one of the many under- 
$300 computers currently on the market, 
or to upgrade their present videogame 
with one of the new add-ons, such as the 
one from Mattel, shown in Fig. 1. 




R5D 

Computers are a tempting alternative; 
they're amazingly versatile, and they also 
offer the promise of helping children and 
adults prepare for the "World of Tomor- 
row" (a phrase whose meaning may be 
obsolete in only a few years). As pro- 
ductivity tools, computers are hard to 
beat. With a computer system and word- 
processing software you can shuffle more 
words in a year and a half than you could 
have in four years with your the old type- 
writer. 

But what about games? There are, of 
course, games for just about every com- 
puter on the market. Some are quite good, 
especially those using high-resolution 
color graphics. But it's unlikely that 
you'll be able to find a single computer 
that is capable of playing all of your fa- 
vorite videogames. Where else but on a 
game system can you play such a wide 
assortment of popular arcade, space- 
action, adventure, and strategy games? 
And even if some company such as 
Activision should decide to come out with 
a computer version of Pitfall, how long 
will you have to wait for it? And will you 
have the right computer to play it on? 

The fact is that the majority of the top- 
quality games today are coming from the 
home videogame-software companies- — 
that's their business. To remain on top of 
a very competitive marketplace, those 
companies are dedicated to recruiting the 
best game-design talent and producing 



more of the kind of games we want to 
play. And since there are more 
videogames out there than there are com- 
puters, and in far fewer formats, compa- 
nies Find it much easier, and more profit- 
able, to supply that market. Finally, even 
the differences in format have begun to 
disappear with the introduction of adapt- 
ers that allow you to play one system's 
cartridges on another. That's something 
you're unlikely to see in the computer 
market. 

Another new development is the in- 
troduction of game-hardware add-ons — 
voice modules, for example — -that greatly 
enhance game play. While such add-ons 
are also available for computers, at least 
to some extent, most computer-game 
software is not configured to take advan- 
tage of them. Also remember that to be as 
versatile as it is, a computer must make 
compromises along the way. Those com- 
promises become obvious when a compu- 
ter is compared to a "dedicated" ma- 
chine, whether it be a videogame or a 
word processor. 

"But," you may object, "you can do 
so much more with a computer!" Indeed 
you can. Keep in mind, however, that 
compromise is the key word here . If you 
buy a computer to play games now and 
expand later, what is likely to happen is 
that you will eventually discover that your 
machine is not suited to many serious 
computer- applications. Thus, if you have 
a specific application in mind (tele- 
communications, data management, 
business graphics, electronic spread- 
sheets, or word processing), buy a com- 
puter for it. If the computer has a few 
games available, then all the better for 
you. 

But if you want to play video games 
now and expand later, direct your atten- 
tion to today's videogame systems. 
You'll have an immediate quality library 
to choose from, plenty of new titles to 
look forward to, plus, on most machines 
today, the ability to add some measure of 
computer capability. In most cases it will 
be a simple computer add-on, but it will 
supply you with a fundamental knowl- 
edge of personal computing. Armed with 
that knowledge, you'll be able to select 
the proper, practical, personal computer 
to fulfill your needs. And you won't have 
wasted your money on a weak computer 
that doesn't even do a good job of game 
playing. 



Contrary to what some analysts be- 
lieve, there is room for both industries in 
the consumer marketplace. 



Starpath's Dragonstomper 
for Atari 2600 
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Like most of Starpath's cassette-tape 
games for the Atari 2600, which require 
the Starpath Supercharger plug-in mod- 
ule and a cassette-tape player, Dragon- 
slomper will be admired more by ex- 
perienced joystick jockeys than by casual 
game players. It is not a game with which 
to kill a few minutes before dinner. But if 
you are into adventure gaming, you owe it 
to yourself to see how a devilishly com- 
plex game can be properly executed for 
the 2600. 

Dragonstomper is a multi-load game. 
That is, the entire game requires three 
tape loads to complete. 

The ultimate goal of the game is to 
capture a magic ring guarded by a fierce 
dragon. To get to that final stage, howev- 
er, you must first acquire enough gold and 
other possessions in the wide open coun- 
try to get past a guard at the bridge to the 
city. You begin the game with some gold, 
strength, and dexterity. As you wander 
through a territory covering about nine 
continued on page 21 
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WIDE VARIABLE 

VOLTAGE RANGE 

0-150 VAC 



CONTINUOUS 





BUILT-IN LEAKAGE 
TESTER FOR OSHA. VI. 
CSA TESTS [1655 only] 



EZ 



INTERMITTENT 



HIGH CURRENT 
HANDLING CAPACITY 
[1 653 2 A continuous] 




ISOLATED 
OUTPUT VOLTAGE 




SOLDERING IRON 
TEMPERATURE 
CONTROL TO 100W 



New! Isolated- variable AC 
power supplies that do it all- 
isolate, regulate, evaluate. 






5fT VA 





• 

mat. 







MODEL 1655 $350 
Isolated-Variable AC Power Supply 
with leakage tester 



MODEL 1653 $165 
Compact Isolated variable 
AC Supply, 



In stock at your local distributor or call toll-free 

1 800 621-4627 [in Illinois 1-312-889-9087] 

for more information. 



6460 West Cortland Street ■ Chicago, Illinois 60635 ■ 312/8B9-9087 

International Sales. 6460 W. Cortland SI.. Chicago. IL 60635 

• Canadian Sales. Atlas Electronics. Ontario 

South and Central American Sales, Empire Exporters, Plainview. NV 1 1 603 
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Computers are creating 

jobs for 
NRI-trained people. 
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If You're Serious About Making Money 

In Microcomputers, 
NRI Is Serious About Showing You How. 



Never has there been a 

faster-growing field of 

technology. 

From complex corporate management 
systems to word processing down to the 
popular video games, computers are 
appearing everywhere you look. And han- 
dling everything imaginable from robotics 
to household budgeting. It's all due to the 
microprocessor. This tiny chip is revolu- 
tionizing the cole of computers in our ev- 
eryday lives. And as a result, it is creating 
a phenomenal demand for people skilled in 
working with microcomputers. 

Careers in small computer 

technology will increase 

600% in the next ten years. 

The U.S. Department of 
Labor projects job openings 
for qualified computer tech- 
nicians will more than double 
as early as 1985, And a re- 
port by International Re- 
source Development, Inc. 
estimates a 600% increase in 
service positions through the 
next decade. Furthermore, 
most of these will be nesv jobs 
created by the expanding tole 
of computers in our lives. 
While thousands of people 
fear losing their positions be- 
cause of growing computer 
applications in clerical, infor- 
mational, and even service 
fields, thousands of more jobs 
will be created for those who 
are prepared to meet the 
challenge. 

Training with NRI can se- 
cure a profitable, exciting fu- 
ture for you. With our in- 




struction, you can be more than prepared. 
You will be expertly qualified to handle the 
operational, programming, and technical 
aspects of till kinds of microcom 
puters and microprocessors 

Learn in your 
spare time. 

No need to quit 
your job or tie up 
your evenings with 
night school ... no 
classroom pressure 
or rigid schedules. 
NRI trains you in 
your own home at 
your convenience. 
You're a class of one with complete course 
materials, practical training on the latest 
equipment, and the backing of a full staff 
of professional electronics instruc- 
tors. NRI brings it all to you. 
And more than any classroom 
lecture could teach you, your train- 
ing is "hands-on," designed by 
NRI's own com- 
puter profession- 
als around the 
latest model of 
one of the world's 
most popular 
microcomputers. 
It's the TRS- 
80™ Model III 
with disk drive 
and the features 
to perform di- 
verse personal 
and business 
functions. No other small 
computer has so much 
software available for it, 
and no other is relied on 
by so many people. And, 
rhe TRS-80 is yours to 
keep. 



4-funcrion LCD digital multimeter. And 
with your NRI Discovery Lab, you build an 
NRI-designed interface which allows you 
to actually explore registers, memory 

locations, and input/ 

output ports of your 

computer. You'll 

even be able 




(TRS-80 is a trademark of che Radio 
Shack division of Tandy Corp.) 




With NRI, you'll have a choice 
of courses that include the TRS-S0 
Model III Microcomputer with disk 
drive or the TRS-30 Color Com- 
puter with Computer Accesl Card. 
You II also $et a professional LCD 
multimeter, the NRI Discovery Lab, 
and hundreds of demonstrations and 
experiments. W hat's more, all 
equipment is yours to keep. 



NRI advanced 

technological equipment and 

training teaches you how 

to use, program, and 

service state-of-the-art 

microcomputers. 

Through your carefully planned NRI 
course, you'll get a wealth of practical ex- 
perience. Using our Discovery Lab® 
which comes as part of yout course, you'll 
build and study circuits starting with the 
very simplest and progressing to the most 
advanced. You will learn to analyze and 
troubleshoot using a professional 



programs to control the circuits you de- 
sign and build. 

NRI will also provide you with hun- 
dreds of state-of-the-art experiments you 
perform. And most importantly, our full- 
time faculty will always be available to per- 
sonally assist you. Since 1914, NRI has 
helped people become experts in advanced 
electronics at home. And today, our entire 
school is totally committed to giving you 
the best opportunity to build a rewarding 
future in the microcomputer field. 

The catalog is free, the 
training is priceless. 

When you have completed your NRI 
training, you'll be one of a new breed of 
computer technicians — fully rounded in 
advanced technology and ready to perform 
the professional skills you most enjoy. 
From programming to servicing, you'll be 
a valuable candidate for hundreds of com- 
puter jobs. And in this rapidly expanding 
field, any job — whether in the realm of 
maintaining, testing, or programming mi- 
crocomputers—can be your first step to a 
most rewarding and challenging career 

Send the postage -paid card today for 
your FREE 104-page catalog of courses, 
equipment, and lesson plans available to 
you. It's a highly useful summary of 
opportunities matched to appropriate 
training in today's high-tech revolution in 
electronics. But you owe it to yourself to 
see how easily you can become part of the 
exciting world of microcomputers. 

If the card has been removed, please write to us 
today. 

NRI School of Electronics 
McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 

We'll give you tomorrow. 
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THE ^fTr. 



The Triplett Model 3500.. 

Simple to use — Choose 
Auto ' 



iTMMfrMlfrlMfcliUlltUi 



m i O U U 



MODEL 3500 



AC /DC R*ng* a« 



LPft/fi S«l«1 Adjust 




3. 

The 



Autorange DMM — features simplest and easiest operation with auto 
* or manual range selection plus range annunciators; only two jacks 
make all measurements except 10A range. 

Zero Adjust— relative reference feature (offset) works with all DMM 
(unctions to display subsequent readings as ± deviations from the 
stored Input, 

Overload Pro lection— with special .3A. 250V and 2A 600V fuse 
arrangement; HI and Low Power ohms on all ranges plus audible 
continuity lone selection. 



4, Manual range readings to 2999. 







The new Model 3500 is loaded with features. Choose either the auto range 
mode or manual mode. Included is a Zero Adjust lor offset measurements, 
overload protection, 10 Amp range, audible continuity tone, readings to 
2999 tor greater resolution and many more. 

For a demonstration, contact your Triplett distributor. Mod Center or 

representative. 

Triplett Corporation. One Triplett Dr.. Bluffton, OH 45817.(419) 358-5015, 

TWX (810) 490-2400. 



Triplett performance . . 
a tough act to follow 





H Rugged 12 range V-O-M; single range switch for con- 
■ venience and minimizes error. 

p Overload Protection — protected with special Vt amp 250V 
* ■ and 3 amp 600V fuse arrangement. 



3. 



Snap off battery compartment access, built in tester stand. 



The Model 50 has been especially designed for the hard usage of ihe 

industrial and maintenance environment, vocational Tech schools and 

commercial electrical measurements use. 

For a demonstration, contact your Triplett distributor. Mod Center or 

representative. 

Triplett Corporation, One Triplett Dr., Bluffton, OH 4581 7 (41 9) 358-5015. 

TWX (810) 490-2400. 
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Triplett performance., 
a tough act to follow 
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VIDEOGAMES 



continued from page 14 



consecutive screens, you'll come across a 
random selection of eleven different foes. 
Through the clever design of screen 
prompting messages and joystick re- 
sponses, you can elect to fight any 
enemy, although doing so may cost you 
some strength. But a victory may net you 
a prize and/or gold. Keys can open doors 
to locked temples, huts, churches, and 
castles on the screen. Using some posses- 
sions helps you regain strength. 

Once you've gotten past the guard, the 
second load puis you in a one-screen city 
with three shops and three warriors. As 
you enter each, the screen changes to the 
inside of the shop, where, through ashop- 
keeper, you can sell off possessions and 
buy new supplies for your journey to, and 
battle with, the dragon. You can also en- 
list any or all warriors for your battle. 
When you're ready, you go to a gateway 
to the darkness — and the third load. 

That load features a corridor laden with 
visible and invisible hazards that scrolls 
vertically as you inch your way along. 
Your strength and dexterity are sapped, 
requiring judicious use of certain supplies 
to replenish them. After a region of 
poison darts comes a pit — your entrance 
to the dragon's room and the magic ring 
vault. Getting by the dragon is an incred- 
ible challenge. And reaching the ring re- 
wards you with a magnificent color dis- 
play and heroic music. 

If the descriptions here are vague, they 
are purposely so. The fun oiDragonstom- 
per is in discovering the effects of the 
dozens of possessions and supplies at 
your disposal throughout the game. The 
instructions won't help, so be prepared 
for long sessions and experimentation. 

The Supercharger' s graphic power 
comes through in the prompting and in- 
ventory messages, as well as fine touches 
in numerous screen elements. You would 
need two or three $35 game cartridges to 
achieve the complexity of this one 518 
tape (plus $44.95 for the Supercharger 
module). But even then, you wouldn't 
have the same continuity, because the 
game carries over inventories from one 
load to the next. 

You'll work hard in this game. And 
even after you reach the magic ring once, 
you'll still want to experiment again with 
other powers and possessions. If you 
think you're an adventure pro, you can 
prove it by telling me the title of the heroic 
tune at game's end. 



Pan 



'arker Brothers' Amidar 
for Atari 2600 




CIRCLE 102 ON FREE INFORMATION CARD 





Amidar 




Atari 




GRAPHICS 
















SOUND 














EASE] 
OF LEARNING 
















CHALLENGE 














VALUE 














^ 


1 2 3UU 6 


7 


8 


9 


10 


^y^h 





Parker Brothers won over many con- 
verts with its first arcade-game title, 
Frogger, That was one of the truest-to- 
arcade adaptations ever developed for the 
2600. Unfortunately, its second arcade 
attempt. Amidar, leaves out much of the 
flavor of the arcade game on which it is 
based. What comes through, however, is 
a maze-type game for your library with 
unusual play characteristics. 

Amidar was not a rip-roaring success in 
the arcades, so it's possible you may not 
have played the original for comparison. 
The essential scenario of Parker's one- 
player, two-screen home version is the 
same. On the first screen, you are in con- 
trol of a gorilla, who is being chased by 
five warriors. All characters move only 
on the horizontal and vertical bars. As the 
gorilla moves, he leaves a trail of color 
behind him. If he colors all four sides of a 
square, the interior of the square fills. The 
goal, then, is to fill all the squares without 
being touched by the warriors. 

Your gorilla has a couple tricks up his 
hairy sleeve, however. For each gorilla 
"life." you have up to four opportunities 



to make the warriors invisible for a few 
seconds and thus escape a sandwich situa- 
tion (warriors also move faster than the 
gorilla, so they may overtake you in a 
straightaway). Additionally, if your 
gorilla manages to color all four corner 
boxes, the warriors turn into chickens and 
the gorilla can get bonus points for in- 
tercepting them. After about five seconds 
and warning sounds, the chickens again 
become warriors and pursue your gorilla. 

Screen two is an identical maze, only 
this time you control a paint roller, while 
five pigs chase you; they look like tiny 
piggy banks in this version. The objective 
is the same on this screen — color the 
maze. (The difficulty level is the same — 
it increases only after every gorilla - 
paint-roller round.) Successful comple- 
tion starts you back on the first screen 
with six faster warriors. 

What I don't see from the arcade ver- 
sion is the gorilla picking up coconuts 
along the maze in screen one. In the 
second screen of the arcade version, the 
roller turns ninety degrees for horizontal 
painting — no such luck in the home ver- 
sion, because of the limited capabilities of 
the 2600. Also, in the arcade version the 
paint roller screen is a lot tougher, be- 
cause only blank squares adjacent to col- 
ored squares can be painted; the paint has 
to roll continuously around a square in- 
stead of leaving the haphazard trails that 
were permissible in the first screen. Park- 
er's Amidar, however, is not so sophisti- 
cated. 

To the game's credit, I get frustrated 
sometimes when I've colored the fourth 
comer under pressure from the warriors. I 
expect an instantaneous switch from war- 
rior to chicken, but there is often a delay 
of a second or so — disastrous for my poor 
gorilla. Yet on other occasions, squares 
fill in immediately. 

Pattern players will find the gorilla/ 
roller's foes easy to track, relegating the 
game to the Pac-Man genre. The game's 
graphics are crisp for the 2600 and free 
from the serious Atari Pac-Man-carlndge 
flicker problems, even though there are 
more moving objects on the screen. The 
sound, however, is somewhat dull, parti- 
cularly compared with the subtle, 
tension-building background music of the 
original. 

Amidar may be fine for a light action 
game, but don't expect the glitter of an 
arcade jewel. R-E 
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LETTERS 



Address your comments to: Letters, Radio-Electronics, 
200 Park Avenue South, New York, NY 10003 



FASTER THAN LIGHT? 

In the January 1983 issue of Radio- 
Electronics, Dr. Harold W. Milnes claims 
that his experiments have shown that electric 
waves move over wire with velocities exceed- 
ing o— the speed of light. 

It is not my purpose here to argue about the 
theoretical aspects of his article; neither will I 
take the space to show some flawed 
assumptions— such as the negligence of the 
inductions of his giant loop, etc. 

If we want to compare the velocity of light 
propagation c with the velocity of propagation 
of an electrical wavefront along a wire or a 
transmission line, then an experimental 
arrangement should be— and can be— 
devised to let the one "race" against the 
other. 

A most appropriate experimental setup— 
which, I agree, cannot be devised on the 
cheap — is to initiate an electrical wave as a 
result of a light wave. 



Needed equipment (and that is where the 
cost comes in): A collimated light source with 
remote control over a shielded wire by means 
of a pushbutton switch; a straight stretch of 
twin lead (300 ohm) transmission about 100 
meters long; two photodiodes — with identical 
characteristics (no photo transistors — they 
are too slow for the experiment); appropriate 
biasing battereis and "pots" for the diodes — 
also 300-ohm termination resistances for 
each diode. Now, the most expensive item: a 
two-channel, high-frequency scope with 
"storage" feature. 

The setup: Connect the 300-ohm ter- 
minated transmission line to "channel A" of 
the scope with one photo diode at the "far 
end" (properly biased to threshold forward 
conduction). 

Connect the other photo diode to the input 
"channel B". again threshold-biased and ter- 
minated. 

Align the two diodes with the collimated 
light source, so that the light will "hit" the 



diode of channel A first. Use the pushbutton 
also to trigger off the horizontal sweep of the 
scope. 

Incidentally, to be able to distinguish the 
output of the two diodes, one might like to 
have the one connected in the opposite- 
polarity sense with respect to the other. That 
is easy, because we have two independent 
bias batteries. 

After proper arrangements are made, take 
care that no stray light hits either diode. (Wait 
until dark, for example.) 

Now, the experiment: Push the button brief- 
ly to obtain a light flash. The light wavefront 
will hit the "far" diode first and then the one of 
channel B about Va microsecond later. The 
electrical wave front set off by the first photo 
diode meanwhile has traveled the distance 
toward the scope, but along wire. The posi- 
tion difference between the two vertical lines 
of the scope will tell you which one traveled 
faster than the other. 

The possible delay between light and con- 
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RCR's new 

VCR Parts Package. 

RCA's newest Parts Package holds the 25 
fastest-moving VCR parts you'll need for 
servicing RCA and other brands of VCRs. 

And it's priced to save you money. 
The whole package sells for less than the 
total cost of the individual parts. You get all 
25 mechanical and electrical parts with one 
convenient order. 

For full information, see your RCA 
Parts Distributor. Aiso ask htm for the RCA 
VCR Parts Cross Reference (Form 1F6627} 
and VCR Tool Catalog {Form 1 F6857). 

WM\ ffe MM Distributor and 

■ %•*»■ Special Products Division 
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Use the POWER within your reach! 



A new and unique magazine for the world's 
most popular personal computer 
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only $29.95 

Save $5.45! 

Plus receive 

free 

software 

cassette! 



The best add-on value 
for your ZX81 or TIMEX 
SINCLAIR computer 
Now that you've got a TIMEX SINCLAIR 
computer make sure you get the new 
magazine that helps you to get the most 
out of it . . . TIMEX SINCLAIR USER! And 
take advantage of our special bonus of a 
free software cassette ($15.00 retail 
value) with each subscription. 
TIMEX SINCLAIR USER is published 
monthly. It keeps you totally up-to-date. 
It helps you make full use of the power 
of your computer. 




TIMEX SINCLAIR 1000: the price and 
technology breakthrough that finally 
made computers affordable. 
TIMEX SINCLAIR USER: the magazine 
that helps you use the power of this 
revolutionary computer. 



^irirEX'SlNCL^m'uSER covers fhiTfuli" 
spectrum of user interests. Education. 
Business applications. Home manage- 
ment. Games and family entertainment. 
And TIMEX SINCLAIR USER does it in a 
easy-to-understand style that's 
authoritative yet friendly. 
Each issue Is packed with articles and 
information that help owners make use 
of the power of their computer. News 
about software releases. Reviews. Hard- 
ware developments. Reader question 
and answer column. Eight pages of pro- 
gram listings in every issue. New and 
unique user applications. How to pro- 
gram. Interviews, Special money saving 
offers to readers. 

In fact, all the latest ideas and Informa- 
tion to ensure that new owners and ex- 
pert users never tire of their computer. 



FREE BONUS WITH YOUR 
SUBSCRIPTION 
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"Packrabbit" 

Retail value 

JT5.00 



A good reason to order now! Receive a 
software program cassette of an ex- 
citing, new arcade game! "Packrabbit" 
is a regular $15.00 retail value. Free with 
subscriptions for a limited time only. 



For any age 
or experience 



Remember: the TS1000 was designed 
precisely for you. Whatever your age and 
experience in computers, TIMEX 
SINCLAIR USER can help you use the 
power of your computer. 



SUBSCRIBE NOW and take advantage 
of our special offer. Only $29.95 for 12 
monthly issues postage paid. This 
represents a $6.00 saving over regular 
newstand prices. And remember, you 
receive a FREE BONUS with every 
subscription, a "Packrabbit" software 
cassette ($15.00 retail value). 



To order call TOLL FREE 

800-543-3000 

Ask for Operator 243. In Canada call 
(513) 729-4300 and ask for Operator 243. 
These numbers are for orders only. Have 
your VISA, or Mastercard card ready. 



Mall to TIMEX SINCLAIR USER, 49 La Salle Avenue, Buffalo, New York, 14214 
Name 



Address 



City. 

( ) Check 

( (Visa 
Number _ 



. State . 



.Zip. 




( ) Money order. Or charge to 
( ) Mastercard 



Expiry 

Signature. 



( ) Yas, I want to subscribe to TIMEX 
SINCLAIR USER at the special rate of $29.95 
for 12 issues delivered to my door. In addition ! 
understand I will receive the FREE software 
cassette with my first issue. 

RE6 



ductance in each diode is small, but since 
both diodes are identical, the experiment will 
just cancel that possible excuse out and be 
totally honest. Incidentally, good photodiodes 
are made by many first-class semiconductor 
houses: There is Motorola's MRD500 or 
Hewlett Packard's HP422Q, 

If all that is a little too expensive for your 
taste, there is a less comprehensive way of 
testing the theory: Take a crystal -control led 
10-MHz generator (pure sinewave is re- 
quired) and launch a standing wave on about 
1 20 meters of transmission line by having first 
an open line and then a shorted line. With a 
very loosely coupled detector, count the num- 
ber of minima (nulls). You should find two 
nulls per wavelength. 

Since k = v/F, you can verify for yourself 
whether v is smaller, equal to, or larger than s. 
If the number of nulls along the 120-meter 
stretch is less than eight, v would have to be 
larger than c. Good Luck! 
P. H. VAN ANROOY 
Zionsville. IN 

MICROPROCESSORS 

We enjoyed reading "How To Interface 
Microprocessors," by William Barden, Jr., in 
the January 1983 issue of Radio- 
Electronics. Microprocessors are, indeed. 
taking over, and it's articles like that one that 
are helping to make it possible. However, 
especially in today's fast-moving world of 
the article is already slightly obsolete in what 
it refers to as "state-of-the-art." 

Specifically, Fig. 7 (two 7475 latches and 
Fig 8 (four 75451 relay drivers with eight dis- 
crete diodes) can all be replaced directly with 
a single Sprague UCN-4801A BiMOS 



latched driver. That single integrated circuit 
also features improved output ratings (50 
volts and 500 mA). 

Alternatively, if even higher output ratings 
are required, the 75451 drivers and diodes 
can be replaced with a single device from the 
Series ULN-2820A tor ratings to 95 volts, or 
with two devices from the Series UDN-2540B 
for rating to 1.5 A. 
F. RAYMOND DEWEY 
Worcester, MA 

COVER TESTER 

I don't know who was using the IC tester on 
the cover of your January 1 983 issue, but he 
obviously doesn't know one end of an IC from 
the other. 
STEVE HATLEY 
Jonesboro. TN 

Our cover photographer was using the IC 
Tester, And you're right— he doesn 1 — Editor 

HOME-STUDY COURSES 

Readers of Radio-Electronics may be in- 
terested in knowing about two new "study -at- 
home" courses that are now available from 
Oklahoma State University. They were de- 
veloped by Dr. Larry Jones, professor of 
electronics-engineering technology, and are 
designed for students who have a basic un- 
derstanding of electronics. They go on to in- 
troduce students to theories needed to un- 
derstand and implement specific applications 
using the technology. 

The courses. "Digital Electronics" and "An 
Introduction to Linear Integrated Circuits" are 
each offered for three hours of university 
credit from the Oklahoma school. Admission 



requirements apply only to students who are 
working toward an OSU degree. 

These "learn-by-doing" courses are 
offered for year-round enrollment, and each 
consists of 13-15 written assignments and 
two proctored exams. Students may go from 
enrollment to completion in their own home- 
towns; the materials are sent by insured, re- 
turn mail when the course applications are 
received. The exams may be proctored by an 
approved examiner in the enrollee's locale. 
Assignments are completed on self -paced 
schedules and mailed to the Independent 
and Correspondence Study Course at OSU 
for evaluation by Dr. Jones. 

The courses are designed around a sylla- 
bus, the learner's guide to the course in- 
formation. Those guides serve much the 
same purpose as a professor's classroom 
lecture and are designed to supplement the 
course textbook. 

Of interest to career professionals may be 
the special reduced-tuition rate available to 
persons who need the information in the 
courses, but do not want college credit. They 
may submit the written assignments only and 
omit the proctored exams; upon successful 
completion of the course, students selecting 
that option will be awarded a Certificate of 
Completion appropriate for framing. 

For more information on either of the 
courses, write Independent and Correspond- 
ence Study. 001 Classroom Building, OSU. 
Stillwater, OK, 74078 — or call (405) 624- 
6390. Be sure to specify the course for which 
information is wanted. 
PHYLLIS J. LUEBKE 
Assistant Director, 
Oklahoma State University R-E 
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INSERTION 
FORCE 
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cam actuated, Irue iero 
insertion - (in planed solder 
tail pins - capable of being 
plugged into dip sockets, 
including wire wrap. 
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DIGITAL MULTIMETER 
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WRAP 

SOCKETS 

Tin plated 
phosphor bronze 
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ELPAC POWER SUPPLIES -DC/DC CONVERTERS 



ELPAC tripd! 



Slock No 13301 
-"Floppy Disc- 
Power Supply For 
Winchester Drives 

$109* 

> 3801-1 Datasheet 
for 13801 ... .25 



SSNTEC 

Stock Ho 

300 MW T>e* i^oc* 

1 J43S CaiBOl 1.0-7.0 

CUB 11 3.0-7.0 
CB3403 1 '■■ 1 '" 
C.-U.3H13 : O ? 
CBIBM 3 0-7 a 
CB3114 S.O-7 
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ELPAC POWER SUPPLIES - SOlV SERIES FULLY REGULATED 
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OK MACHINE AND TOOL' 




IC INSERTION/ 
EXTRACTION KIT 



WW, 



«a Stock N* *tjt 74 



PIN FORMING TOOL 
puis lC"s on I heir ^77 ">^ 

[fue row lO row '^ ;., 




spacing. Onesided 

for. 300 centers, Flip tool over for devices 

on 600 centers Put device in too] and 

squeeze ,jeun Stock No. 10 ZOO Si 4.35 

wc " {ANTI-STATIC MODEL) 
ONE TOOL DOES 



8 thru 40 PINS! 



Stock No. 1 1059 S1 2.95 



SOCKET WRAP 10 
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IC EXTRACTOR 

One-piece, spring steel con- 
struction. Will extract all LSI, MSI 
and SSL devices with 8 to 24 
P*"* Stock No. ffeQ 1Q 



MODUTEC 

//*&. Minictannp AC Voil-Ammeter 

*L_jt allows singling one conductor oul ol 
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ACCESSORY LINE SPUTTER 
allows last readings of AC powercon- 
sumpii-on of plug in equipment with- 
out separation of leads ^ 

Stock No 13727 $9, 95 

POCKET SIZED 
BATTEflY TESTER 
for all types of small balteneslrom 
Wt 35v lo 4 5v Cfr i O cj*; 

Stock No 13733 g»l O. 
VOLT l-CATOR 

automotive diagnostic meter pJugs 
into lighter socket and indicates bat- 
tery condition and charging rates. 

SlOCk No 13736 $1 §*'&$ 
AC VOLTAGE TESTER 
ptugs into any 11 Ov service recept- 
acle lo check line voltage over 50- 
150 VAC *. A qj - 

VOM-MULTITESTER 

versalile Volt'Ohrn'MiHiammeler 
small package 

$13. 5 
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Drawer Q Milford 
CO. NJ 08848-9990 



TOLL 800-526-5960 

FREE in NJ (201) 99*3-4093 
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"INCLUDE SHIPPING. CHARGES - 
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THE SUPER CASE 
70260 



The world famous Super 

;ase. Complete with 48 of the most popular 

and professional problem-solving tools. From 

screwdrivers and nutdrlvers to pliers, wrenches, 

crimping tools and more. A super variety and super value. Ml 

unconditionally warranted from Vaco, of course. The Super Case 

and all the other fine Vaco tools can be seen In our new 1983 

catalog. It's free, Just write. Say you want to take a good look at VACO. 






Vaco Products Company, 1 51 Skokie Blvd., 
Northbrook, IL 60062 U.S.A. 
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EQUIPMENT REPORTS 



Realistic Wide Range 

Stereo Frequency 

Equalizer 
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CIRCLE 103 ON FREE INFORMATION CARD 



IN THl£ KARLY DAYS OF STEREO. FEW PEO- 

ple took time to worry about custom- 
tailoring the sound of their sound systems 
or enhancing recordings made with those 
systems. For most, it was simply a matter 



Realistic Stereo Equalizer 


OVERALL 
PRICE 












EASE 
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INSTRUCTION 
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of installing a system and hoping for rea- 
sonable sound reproduction. Actually, 
there wasn't really any choice, because 
equipment for fine-tuning frequency re- 
sponse was not readily available. But 



times changed, tastes grew more sophisti- 
cated, stereo equipment improved, and 
people wanted better performance. Also, 
there was a growing awareness that 
everything in the listening area had an 
influence on the quality of the sound that 
could be obtained. Rugs, furniture, 
walls, ceiling height, and speaker place- 
ment all had their effects — often detri- 
mental. To overcome those obstacles, 
something was needed. 

What was needed was not a new de- 
vice. Rather, it was one that had been 
around for years in the professional audio 
industry — the equalizer, a device for 
boosting or cutting frequency response at 
a number of points in the audio spectrum 
to obtain the best response under a given 
set of conditions. The equalizer was, and 
still is, one of the most important signal- 
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FROM THE LEADERS IN DISCOUNT TEST EQUIPMENT 

THE NEW WBA PHONE CENTER 

HUNDREDS OF PHONE SYSTEMS AT DISCOUNT PRICES 



OLD 



LINEAR TELEPHONE 
UNIVERSAL DIALING KEYSET 

a .- _ft Unique Linear Keyset Arrangement * 
$4t>.UU UDK Provides Pushbutton Operation 
On Most PrEvate Lines * Auto Redial * 
Call Hold ■ 3 Position Electronic Tone 
Ringer • Fully Modular 
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LINEAR TELEPHONE 
TOUCH CALL KEYSET 

CCO i\i\ L ' ne; ' r Keyset • Touch 
5>OO.UU Catling Keyset Allows 
Fast And Easy Dialing • Call Hold ■ Ful- 
ly Modular 

FLIP-PHONE P 

TELEPHONE 

One Piece Style Flips 
Open When Lifted • Unt. 



PANASONIC 



CALL TOLL FHEE 

FOR MORE 

INTRODUCTORY 

PHONE PRICES AND 

THIS MONTH'S 

TEST EQUIPMENT 

SPECIALS 

SAVE ON 

PRIVECODE 
TELEPHONE ACCESS 

CONTROL TERMINALS 



KX-T382D CORDLESS 

700' Cordless Range * Auto Redial • ^. -- ~ — 
Auto Dial Lock Switch ■ 2-Band Frequen- $1 41 .2.U 

cy and To nef Pulse Selector ■ Built-in Re- 
charger • 2-Way Paging • SlandbyrTalk • 
Pause • Base And Handset LEO Indicators 



$32.20 

versal Dialing Keyset Provides Pushbutton Operation 
Auto Redial • Mule • 3 Position Ping Tone Select • t4' 

Modular Cord 



Over 70,000 Electronic items 
Same Day Shipment 




KX-T3830 CORDLESS 
WITH INTERCOM 

All Features Of KX-T3820 »j on nn 
Plus 3-Way Intercom • tjMoU.UU 
Call Holding • Mute Switch 




TELEPHONE/AUTO DIALER 

Combination Phone «jAn M| 
And 16 Number Auto * lUt.DU 
Dialer * 2-Speed Dialing * Monitor Speaker • Combine 
2 Or More Stations Up To 15 Stations • On-Or-Off-Hook 

Dialing • Volume Control • Battery Backup For 
Memory 
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WM. B. ALLEN SUPPLY 

1601 Basin Street, New Orleans, LA 70116 

800 535-9593 



Louisiana Only Toll Free 
BOO 462-9520 
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MAKE THE A P CONNECTION 

NOW YOUR SINGLE SOURCE FOR ALL YOUR ELECTRONIC 
CIRCUIT BUILDING, TESTING AND INTERCONNECTION NEEDS, 



Introducing Our Complete Line of 

Interconnection Products and 

Accessories. ..Featuring Our New 

Insulation Displacement Connectors. 

No matter what your requirements in 

interconnection products, we have just what 

vnu am lnnkine for. DIP. Socket, and Card- 



I amous A P Quality and Price 
Every A P product is built with time- proven 
quality and dependability. And best of 
all.. .each one is very competitively priced. 

Your Single Source 

A P makes hundreds of electronic circuit 



and rainbow in a wide range of wk-. md poweraces lo Headers, Connectors 

Brand New Low Cost IDC Assembly Tool ana < Cable. 
So sensationally low-priced it won't put a 

"crimp" in your budget. A P has it all for you! 
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A P PRODUCTS INCORPORATED- 9450 Rneneedle Drive « R 0. Box 54D • Mentor, Ohio 44DSQ. [216] 354-2101- TWX: B1 0-425-2250 
In Europe, contact A P PRODUCTS GmbH-Baeumlesweg 21 • 0-7031 Wal 1 * West Germany 



For the name of your nearest distributor call Toll Free I 



(In Ohio call collect 216-354-2101.) 
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processing devices used in the pro- 
fessional recording studio. At first, 
equalizers were expensive affairs, but 
quality equalizers for the home became 
available at modest prices, and they were 
then readily adopted by owners of stereo 
equipment. 

One example of a high quality, low 
priced equalizer is the S 159.95 Realistic 
ten-band Wide Range Stereo Frequency 
Equalizer (catalog number 3 1 -2000) dis- 
tributed by Radio Shack (One Tandy Cen- 
ter, Ft. Worth, TX 76102). It is gives you 
control over the frequency response of 
your stereo system in ten frequency bands 
per channel. 

There are twenty frequency slide- 



controls (ten per channel) on the front 
panel . They are used to vary the frequen- 
cy response at 31, 62, 125, 250, 500, 
1000, 2000. 4000, 8000, and 16,000 Hz. 
You may wonder why you would need an 
equalizer when you already have bass and 
treble controls on your stereo amplifier. 
Well , those controls can have too much of 
an effect. Say, for example, that you 
move your speakers from a shelf to a 
stand on the floor. As a result, you may 
find that the bass response below 1 00 Hz 
drops. If you were to turn up the bass 
control on your amplifier, you would not 
only increase the response below 100 Hz, 
but you might increase the response up to 
several hundred Hz, resulting in an un- 



Books from 
Texas Instruments 

For a basic understanding 
of today's technology 



Basic Electricity Series: 
From simple concepts to com- 
plex circuits. Two hardback texts 
(DC 924 pages, AC 560 pages) 
complemented by a correspond- 
ing audio course. Buy the audio 
course with the book and save 
$24-95. See coupon for details. 



Understanding Series™: 
For everyone from novice to 
expert. Easy-to-understand, fully 
illustrated and ideal for self- 
paced learning. Twelve titles, 
now only $6.95 each. 
Check your choice on 
the coupon. 
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Send orders to: 



Texas Instruments 
P.O. Box 3640, M/S 54 
Dallas, TX 75285 



Order Audio Course wild Text — Save $24.95 

□ DC Text/ Audio Combination S29.95 

□ AC Text/Audio Combination S29.95 
Text S19.95 

D DC-LCW8161 

□ AC-LCWB168 
Audio Course S34.95 

□ DC-LCB5922 

□ AC-LCB6651 



! I Understanding Electronic Security Systems — 

LCB7201 
D Understanding Electronic Control of Energy 
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D Understanding Electronic Control of Automation 
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(DEC 12) 
Q Understanding Automotive Electronics — LCB5771 

□ Understanding Solid-Slate Electronics — LCB33E1 

□ Understanding Digital Electronics — LCB3311 
[ I Understanding Microprocessors — LCB4023 

□ Understanding Communications Systems — LCB4521 
i ; Understanding Computer Science — LCB5471 
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wanted "muddy" sound. The equalizer 
can be adjusted to compensate only for 
the loss of the lower bass while leaving 
the response in the middle-bass range un- 
touched. 

The equalizer can be used not only to 
compensate for the acoustics of the listen- 
ing area, but can also enhance and im- 
prove recordings you make. It can get rid 
of high-frequency distortion, while add- 
ing the bass needed in some instances. 
For example, you may have had the expe- 
rience of making a cassette tape that 
sounded good on your home system, but 
that sounded awful when you listened to it 
on another one, such as a cassette player 
in an automobile. With an equalizer, you 
can compensate for the car's acoustics 
when you make the tape. 

You can also compensate for the quali- 
ty of the source material that you are 
recording — an old scratchy record for ex- 
ample. By decreasing the high-frequency 
response you can stop much of the hiss 
and scratches from showing up on the 
recording. 

Setting up the unit 

In a typical home system, an equalizer 
is placed in the tape loop of the amplifier. 
Then, the equalizer can be used to process 
the signal from the amplifier that will be 
recorded or listened to. That amplified 
signal can be from any source — a phono 
cartridge, a tuner, or even a tape deck. 
Let's sec how that's done. 

The various ways that the equalizer can 
be used depends upon the settings of the 
bypass, tape mon (tape monitor), and 
eq rf,c (equalization record) buttons on 
the unit. For instance, depending on how 
you set the eq rec button, you can use the 
device to equalize the signals fed to your 
amplifier while leaving the signal to your 
tape deck untouched, or you can equalize 
both the signals to be amplified and re- 
corded. 

Using the tape mon button, you can 
equalize program material that is being 
played back on your deck. If you press 
both the eq rec and tape mon buttons, 
you will then be able to hear the equalized 
signals that are being recorded. Of 
course, if you have a three-head deck, 
you will be able to listen to the actual 
recorded equalized signals. In those ways 
you can compensate for problems with 
the source material (such as hiss and 
scratches on old records) as you make the 
recording. 

When the bypass button is pressed in, 
it (as you might expect) disconnects the 
equalizer from the system. You cannot 
equalize any signals in that mode, but the 
tape mon switch will still function and 
allow you to listen to your tape deck. 

Other controls 

Overall, the 4Vi by \6>/> by lO'/i-inch 
unit is cleanly designed and will blend in 
well with any component stereo system. 
The front panel includes (aside from the 
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MODEL ■ 

315P THE SMALL PORTABLE 

features WITH BIG FEATURES 

• AC/DC powered • 2m V. Vertical sensitivity • TV 
(Video) sync filter • 3 1 /4" internal graticule, high 
brightness CRT « X-Y display mode • Add/Sub 
mode with ch.2 invert • Automatic and triggered 
time base • Trace rotation adjustable from front 
panel • Internal rechargeable pak included • 
Lightweight 12.1 lbs with battery • Small size 
(4,4" x 8.8" x 11.7") 
SPECIFICATIONS 

Vertical System CH. A and CH. B- Deflection Factor, 2mv/div - 
1 v/div , 1 2 steps • Frequ en cy Respo nse, DC - 1 5 MHz ( - 3 d B) • 
Risetime, 24 ns • Maximum Input Voltage, 300 V (DC + AC 
peak) "Input Impedance, 1M£J ±5%, 20pF ±3pF* Display 
Modes, CH-A, CH-B, DUAL, ADD, CHOP • Internal Horizontal 
System (Sweep Operation) • Deflection Factor, 0.5/iS/div. - 
0.5s/div (±5%), 19 steps • Magnification, 5x all ranges • Trigger 
System - Sources, INT, CH-A, CH-B, EXT • Modes, AUTO, 
NORMAL • Sensitivity, INT: 1 Div or more, EXT 1V p-p • Cou- 
pling, DC, TV SYNC. 
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FEATURES 




• Component checker for locating defective 
components in or out of de-energized circuits. • 
6" high brightness, internal graticule CRT * TV 
(Video) sync fitter • Z axis (intensity modulation) 

• High sensitivity X-Y mode • Front panel trace 
rotator • Low power consumption • 3PCB modu- 
lar construction • Comes with 2 year warranty 

SPECIFICATIONS 

Vertical System CH. A and CH. B- Deflection Factor, 5mV/div- 
20v/div, (±3%) 12 steps • Frequency Response, DC-20MHz 
{ -3dB) • Risetime, 17ns or less • Maximum Input Voltage, 300 
V (DC + AC peak) • Input Impedance, IMfl + 5%, 20pF ±3pF • 
Invert, CH-B only • Operating Modes, CH.-A, CH.-B, DUAL, 
ADD, X - Y • Internal Horizontal System (Sweep Operation) - 
Time Base, 0.2^.s/div-0.5s/div (±3%) 20 steps • Magnification, 
5x • Trigger System - Sources, INT, CH-B LINE, EXT • Modes, 
Norm, Auto • Coupling, AC. HF rej, TV • Slope ~ or - • 
Sensitivity, INT: 1 div or better, EXT: 1V p-p or better. 
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AWS DIGITAL MULTIMETERS 

Models EZ-6100. 6110, 6200 & 6220 

• Autoranging on volts and ohms 

• Self-contained 10 Amp AC/DC ranges (EZ-6110 
& 6220) 

• Low power ohm ranges — applied voltage =s 0.3V. 

• Continuity buzzer (EZ6100 & 6110), 5 settings 

• Range hold (EZ6100 & 6110) 

• Large 3 1 A digit LCD display 

• 300 hours continuous operation 

FIVE-YEAR WARRANTY 
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twenty boost/cut controls and bypass, eq 
rec. and tape mon buttons) a power 
switch and an LED power-on indicator, 
two. zero-gain controls and iheir LED 
indicators. 

The zero-gain controls are used be- 
cause after equalization, the output signal 
levels may be higher or lower than the 
original input to the equalizer. The zero- 
gain controls must be used to restore the 
level of the original signals. The two large 
knobs are located on the front right of the 
panel and above each knob are three 
LED's. Those LED's serve as indicators 
for the correct levels — whether the level 
is too high, too low, or "zero." Using 
those indicators ensures that the amplifier 
and/or speakers will not be driven into 
distortion. 

Now that we know what is on the 
brushed-aluminum front panel, let's take 
a look at what's contained on the flat- 
black rear panel. That panel houses the 
unit's input and output connectors. An 
unswitched. AC convenience outlet is 
also included. 

The intermodulation distortion of the 
equalizer is specified as 0.02 percent at 
0.775 volts, while harmonic distortion is 
the same from 20 to 20,000 Hz. Hum and 
noise are 80 dB down at 0.775 volts, 
while the dynamic range permits signal 
levels up to 10 volts rms. Bench testing 
confirmed that those figures were accu- 
rate to within 5 percent. 



Overall, the Realistic Wide Range Fre- 
quency Equalizer was easy to use, but 
required a great deal of experimentation 
to get the most out of it. The instruction 
manual gives a few pointers to help make 
understanding the control settings easier. 
It includes a chart showing the approx- 
imate frequency ranges for some musical 
instruments and for male and female 
voices. Granted, each audio enthusiast's 
tastes are different, as is each listening 
area, but the owner's manual had few 
actual user-hints about initial settings. 
However, the manual was very strong on 
theory of operation, perhaps under the 
assumption that it would aid the begin- 
ning user. The setup pictorials were clear 
and straightforward. 

Once the familiarization process was 
over, the equalizer became a welcome 
addition to my audio system. Sound 
reproduction from records and tapes be- 
came much more realistic and lifelike, 
with basses enhanced and the top ranges 
sharper and clearer. The same was true of 
recordings I made. 

In conclusion, the Realistic Wide 
Range Frequency Equalizer is a good 
buy. Its performance is good and it will 
make a welcome addition to anyone's 
system. Although the novice user may be 
a bit confused by some shortcomings of 
the documentation, that confusion should 
be short-lived and easily overcome with a 
bit of experimentation. R-E 




AS HAS BEEN APPARENT TO ANYONE 

watching microcomputers over the last 
year or so, they are getting smaller. Not 
that micros were ever ikat large , but they 
have now come down from tabletop size 
to pocket size. And, in the category just 
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VARIETY IS THE NORM, NOT THE EXCEPTION, 
Placed over the equator, by the U.S. and Canada, 
are 12 satellites carrying over 80 channels of TV 
programing. First run and classic movies, sports, 
specials, childrens shows and night club acts. 
Super stations from New York, Atlanta and 
Chicago. Adult films. Network broadcasts from 
ABC, CBS, NBC and PBS. Channels dedicated to 
health, medicine, science, religion, news, weather, 
financial information and live coverage of 
congress. Even video music in STEREO. There are 
channels dedicated to Pop/Rock and Country 
music. Yours with the push of a button and the 
twist of a knob on your TRITON satellite system. 



ANTENNAS AS SMALL AS SIX FEET in diameter 
will deliver a picture that is quite watchable in 
most of the U.S. Some areas do require larger 
antennas to view all channels. TRITON carries 
complete systems to suit your individual need. 
Systems are available for ground or roof 
mounting with antennas constructed of aluminum, 
fiberglass or plastic. Optional equipment includes 
programable antenna positioners, wireless remote 
control and stereo. Prices start as low as $1395.00 



INSTALLATION IS SIMPLE. Most people who 

purchase our systems do their own installations. 
You need no special tools or skills. Instructions, 
aiming coordinates and alignment instruments 
are provided with each system shipped. Just in 
case there is any part of the procedure not 



perfectly clear, we have a technical staff standing 
by on our TOLL FREE line to answer any questions 
that you may have. What a great feeling ! ! ! 

Watching satellite TVfrom a system YOU installed. 



THE TIME TO ACT IS NOW. TRITON has all 

systems IN STOCK for immediate delivery. Shipping 
is done by motor freight and UPS, depending on size 
and weight. Our shipping staff is alert and efficient, 
assuring you quick,complete shipments at the lowest 
possible cost. Many systems can be shipped to you for 
less than $100.00 



DEALERSHIPS ARE WELCOME. We at TRITON 

would be pleased to discuss dealership opportunities 
with the established satellite dealer as well as 
those who are thinking about selling satellite 
equipment. National advertising ; fast product 

delivery, lead generation and technical suport are 
only a few reasons to choose TRITON as your 
satellite equipment distributor. 



TO ORDER your TRITON satellite system, just 
phone. To make purchasing quick and simple we 
will accept MASTERCARD and VISA on all systems 
and accessories. Sorry, no charge cards on dealer 
sales. All systems and components carry a full one 
year warranty. |n NEW YQRK 

TRITON MARKETING Corp. 212 345 ~ 8000 

679 REMSEN AVENUE Outside NY 

BROOKLYN, N Y 11236 800 221-6535 
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Mention this 
magazine 
and get a 
free gift 



DLBmuLGCironics 



Backed 
by Albia's 

famous 
warranty. 



LOW COST DM-8 CAPACITANCE 
METER MODULE 




Connect litis 'nc;!i quality low cose 
Capacitance MeEer Module. DM-8 to 
your digital VoSt Meier and tutu i\ Into 
a Digital Capacitance Meier — the 
Low Cost WayJ 



Completely 
assembled 
and tested! 
Ready to use 1 



M octet 

DM-a 

Stock NO. 
15-0008 



SPECIFICATIONS 

- 2V ootpul 

- Accuracy belter lhan 5% 

- Push lo read range (button] Rom I pF to £0.000 uf 

- Zero Calibration com rod 

- In one easy to use, self-contained package. 

- Battery powered, wilh "push Id redd" batlery saver 
circuit (9V batteries not included]. 

-S«*-6.a5"K3JS , 'i(2" 

- includes Model 336 Test Clips 
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ALL NEW LOW COST LOW OHM 
METER MODULE 



Measures resistance Ircm 10 mitliDhms 
lo 20 Ohms. Now you can measure re- 
sistance down lo 10 milHO'hms with Ihis 
low cost, easy to use DVM Module Check 
coil resistance, Transformers relays, 
chokes, printed circuit board copper paths 
and ground cables. Special ie«c balance 
control nulls out input cable resistance to 
ensure accurate readings. Your DVM has 
to be set to 2V range during operation 



Cffnypleleiiy assembled and tested! Ready 
io use: Model DM- 10 Stock No 15-0010. 
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■ READY TO USE- 



SPECrFICATIONS 

- Resistance range 10 miiHOhrns- to 20 Ohms 

- Zero Calibration control 

- Battery powered (push lo read batlery saver cir- 
cuit}. Requires a 9 Vail battery (not included]. 

-Sue 6.25" x 3.75" x 2" 

- Includes Model 336 Test Clips 
(input cables not included or availafcie? 



LOW COST FREQUENCY METER 
MODULE DM-11 "5 Hz to 100MHz" 



NEW 8 CHANNEL SCOPE 
MULTIPLEXER 




SPECIFICATIONS 

- Frequency Range 5Hi to 1 0QMHz 

- Input impedance 1 MegDhm 

- input Sensitivity: 100Hz aOMV 

IOOHl 6QMH; 30 MV 
60MHf 7uMV 

- Sire 6 25 x 375" X T 

- External 9V OC power supply included: 

- BMC jnput cable accessory Model PSA-2 
Slock No 110027 add $12.95 



Measure frequencies from 5Hi to 1 0OMH? 
on your digiial Voltmeter with a resolu- 
tion ot Vh digrts — easy lo us* — 
perfect tar field service — lab testing; — 
home hobbyist! Connect the DM-11 lo 
your DVM. sel the DVM to the 2VOC 
range, connect a signal to the EJM-i I via 
a flNC cable (not included} and measure 
the Irequencyot any source. Hi. Lo Range 
LEDs ensure fast accurate readngs. 
Completely assembled and "es ted 1 Ready 
louse' Model Dnvl 1 Slock No. 1 5-0D1 1 



00 



Convert your single cnannel scope :n(o a 
4 or 8 channel instrument, just conned 
the DM-12, £ channel scope multiplexer 
to your scope, clip the S input probes to 
the sgna's you want to view. Simpte, 
easy, last — can handle logic level TTL 
signals Ifora DC to 3 MHz Features sepa- 
rate spacing and trace amplitude controls 
and selectable sampling rate — all to 
ensure easy cles scope display 

BNC OUlpul cable accessory Model PSA -2 
Stock No. 11-0027 add S13.W 
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SPECIFICATIONS 

— 8 TTL compatible input channels \ 1 TTL load per 
channel) can dnvc 50 Ohm scope cable. 

— Maximum lull screen amplitude I 6 VpHs 
adjustable 

— Trace amplitude and spacing controls. 

— 4 or 8 channel selector swiich. 

— 8 color coded input cable, 24" long: wilh 
insulated alligator dtps 

— External 9 VOC power supply included 

— Sue 625 x 375' x 2" 
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over "pocket size" there are several 
entries- — most prominent among them be- 
ing the Timex/Sinclair 1000. In that same 
size category is another computer that we 
recently had the pleasure of examining, 
the Micro-Professor I! from Multitech 
Electronics, Inc. (195 W. El Camino 
Real, Sunnyvale, CA 94086). 

The Micro-Professor IJ is slightly lar- 
ger than the Timex/Sinclair computer, 
measuring about 7 x 10 x I-inches. 
Inside that small package, though, lives a 
very powerful system. You see, Multi- 
tech's Micro-Professor H thinks it's an 
Apple. 

It would be hard to call the computer an 
"Apple look-alike" because of its small 
size, but, if you disregard that, you might 
very well think, on the basis of perfor- 
mance, that that's what you had in your 
hands. 

Physical characteristics 

There's an awful lot packed into the 
Micro-Professor H's 70-cubic-inch beige 
plastic case. In addition to a full 64K of 
RAM, 56K of which is available to the 
user (the rest is reserved for display mem- 
ory and for system use), the computer 
also boasts 16Kof ROM. Three-quarters 
of that, or I2K, is dedicated to a BASIC 
interpreter (more about thai later). The 
microprocessor used is a 6502. That is, of 
course, the same type found in the Apple 
computers. 



The keyboard is, as you might expect 
in a device this size, smaller than stan- 
dard, but the fact that it has button-type 
keys, rather than a membrane keyboard 
like the Timex/Sinclair, makes it fairly 
easy to use. Most of the keys are in the 
familiar locations and it's possible to 
touch-type to a certain extent, although 
word processing is pretty much out of the 
question. (Multitech indicates that a full- 
size keyboard is available as an option for 
$39.00.) 

Also included in the case is a small 
speaker — the Micro-Professor II has 
sound-generating capabilities — a slot for 
ROM cartridges containing a variety of 
software, two connectors for peripherals, 
and, on the rear, four jacks. 

Two of the jacks are for connections to 
a cassette recorder, and the two remaining 
ones are for video output. Color video. 
One jack provides composite video for 
direct connection to a monitor, while the 
other makes available an RF signal on TV 
Channel 13. While we are used to mod- 
ulators that output on Channel 2 or 3, the 
Channel 13 choice is not a bad one — it is 
high enough in frequency so that much of 
the RF inteference generated by the com- 
puter (and all computers generate RF to 
some extent) is attenuated, and viewing 
the computer's display on a TV receiver is 
essentially interference-free. A 
screwdriver-adjustable fine-tuning capa- 
citor can be reached from the bottom of 



the case, although we found no reason to 
have to use it. 

In addition to being able to reproduce 
sounds through its built-in speaker, the 
computer modulates its RF signal with 
audio, so that you can listen through the 
speaker of the TV set being used as a 
display unit. 

The Micro-Professor II uses a 
switching-type power supply in a sepa- 
rate case that also contains the on/off 
switch. The supply runs a bit warm to the 
touch, but seems reliable and gave no 
problems during the time we used the 
computer. 

The computer comes with a cable to 
connect it to a TV set or monitor, as well 
as with a game-type antenna switch. All 
you have to add are the cables for the 
cassette recorder. 

The computer offers several tape mod- 
es. Not only will it read and record tapes 
in its own format, but it can also read and 
write tapes in Apple format. From what 
we've seen, both modes work well. It 
may take a little adjustment to find the 
correct playback volume-level, but that 
setting is not overly critical (especially 
when compared to other computers of this 
type). There should shortly be available a 
5'/t-inch floppy-disk drive capable of 
reading and writing Apple-format disks, 
A printer and add-ons like joysticks and 
a speech synthesizer are also on the way. 
continued on page 39 
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Silicon 
H.V. Tri piers 

HIGH VOLTAGE 
MULTIPLIERS 



Cm 



SYLVAMA Triplets 



ECG-500A 

212-139 

212-139-01 

212-139-02 

s 12 95 ea. 



ECG-523 

212-141 
212-141-01 

s 15 00 ea. 



ECG-526A 

212-141-02 
212-141-03 
212-141-04 

s 16" ea. 



REMEMBER! 

Sylvan ia 

Tubes 

70% + 10% 

OFF 

LIST 



RG-59/U75 0HM 
Co-Axial Cable 
Copper Braided 
Shield = 

White Or Black ^™ 

M4 50 /1000 It. 



Bare copper 

conductor 

Braided bare 
copper shield 
\ 



■*_*■- 



Foam polyethylene 
dielectric 







F-59 Connector 

with Separata Ferrule 

10C/10D lot - 7C/1000 lol 



Matching Transformer 

-«=»■ 75-300 Ohm 

MT-1 59t ea S44/100 29Q/1000 lot 



2 Way - 75 Ohm Coupler 
MT " 2 SI" 9 ea. S9C100 lot 




2 5C1172B 

S-)9fl 



Sylvania ECG 
Replacement 
Semiconductors 
and Components 

Full line in stock. 
The best quality 
semiconductor. 



VERY POPULAR 



80 MFD x 450 Volts... .99 
T00MFDx450Volts...1.09 



SOLDER (60/40 Rosin Core) 
1 lb. - .062 dla. 
(regular size) 

$7 M SOL-1 




SOLDER WICK 99$ , 

Solder Rem ova tSW-S P&SS 

'*' Wide (Thick Type>5 (set 



SILICON RECTIFIER 

100/«9" SL-100 



2.5 Amp/1 000 PI V 



GLOBAR DISC ■ 120 Ohms Cold/ik. 
1071S1 RCA QQ$ ^^ *y 



10 ASSORTED CIRCUIT BREAKERS 
10/157" Good Assortment 



CHEATER CORDS 

Polarizec C Clip 

Price: 39C 24620 

Standard C Clip 
Price: 39C 24623 



REPLACEMENT RODS 

— — ■« 

4 Section LAR-4 69c 

5 Section LAR-5 89C 

6 Section LAR-6 99C 

7 Section LAR-7 99C 

10 lot 69C ea. 
may not be assorted 



G.E.OM-300 



MB 



PANASONIC OM-500 



s 1 
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EDDCLWGECJ 

ELECTRONICS 

770 Amsterdam Ave., New York, NY 10025 

> Write for Free 100 Page Catalog < 



Send Purchase Order, Check or Money Order 

or Call Toll Free 800-223-0826 

in NY STATE (21 2) 865-5580 
All ORDERS SHIPPED UPS/COD F.O.B., N.Y.C. 



MASTER CARD • VISA 
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Now there's 
a new breed of 
Beckman hand-held 
DMMs tough 
enough to withstand 
accidental drops, 
input overloads 
and destructive environments. 

The new HD100 and HD110 
DMMs are drop-proof, packed 
with overload protection and sealed 
against contamination. You won't 
find more rugged meters than the 
Beckman HDs. Inside or out. 




Drop Proof 

Constructed of double -thick 
thermoplastics, the HD100 series 
DMMs resist damage even after 
repeated falls. All components are 
heavy-duty and shock mounted. 

Contamination Proof 

The HD series meters are 
designed to keep working even 
around dirt, heavy grime, water 
and oil. The special o-ring seals, 
ultrasonically- welded display 
window and sealed input jacks pro- 
tect the internal electronics of the 
HD meters. The oops-proof meters 
are sealed so tightly, they even 
float in water. 

Accidental Overload 
Protection 

All DC voltage inputs are 
protected up to 1500 Vdc or 1000 
Vrms. Current ranges are pro- 
tected to 2A/600V with resistance 
ranges protected to 600 Vdc. Tran- 
sient protection extends up to 6KV 
for 10 microseconds. 

More Meter for 
Your Money 

For starters you can get 2000 
hours of continuous use from a 

CIRCLE 78 ON FREE INFORMATION CARD 



common 9V transis- 
tor battery. You can 
run in-circuit diode 
tests and check con- 
tinuity. You even get 
a one year warranty. 

The 0.25% basic dc volt accu- 
racy HD meters serve you with 7 
functions and 27 ranges. The HD 
110 also gives you 10 AMPS ac and 
dc. With one simple turn of the 
single selector switch, you can go 
directly to the function and range 
you need. There's less chance of 
error. 

Also available is the electrical 
service kit. It includes the meter 
of your choice, a current clamp, 
deluxe test leads and a heavy-duty 
case designed to carry both meter 
and accessories, conveniently. 

Feature for feature you can't 
find a more dependable meter 
with prices starting at just $169 
(U.S. only). 

To locate your nearest distrib- 
utor, write Beckman Instruments, 
Inc., Instrumentation Products, 
2500 Harbor Blvd., Fullerton, CA 
92634 or call (714) 993-8803. 
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Learning 
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is no picnic 
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At any level it 
takes work and 
a few sacrifices. 
But with CIE, 
it's worth it. 






Whoever said, "The best things in life 
are free" was writing a song, not living 
a life. Life is not just a bowl of cherries, 
and we all know it. 

You fight for what you get. You get 
what you fight for. If you want a 
thorough, practical, working knowl- 
edge of electronics, come to CIE, 

You can learn electronics at home 
by spending just 12 hard-working 
hours a week, two hours a day. Or, 
would you rather go bowling? Your 
success is up to you. 

At CIE, you earn your diploma. It 
is not handed to you simply for putting 
in hours. But the hours you do put in 
will be on your schedule, not ours. 
You don't have to go to a classroom. 
The classroom comes to you. 

Why electronics training? 

Today the world depends on 
technology. And the "brain" of 
technology is electronics. Every year, 
companies the world over are finding 
new ways to apply the wonders of 
electronics to control and program 
manufacturing, processing... even to 
create new leisure-time products and 
services. And the more electronics 
applications there are, the greater the 
need will be for trained technicians to 
keep sophisticated equipment finely 
tuned and operating efficiently. That 
means career opportunities in the 
eighties and beyond. 

Which CIE training fits you? 

Beginner? Intermediate? Advanced? 
CIE home study courses are designed 
for ambitious people at all entry 
levels. People who may have: 

1 . No previous electronics knowledge, 
but do have an interest in it; 

2. Some basic knowledge or experience 
in electronics; 

3. In-depth working experience or 
prior training in electronics. 

You can start where you fit and fit 
where you start, then go on from there 
to your Diploma, FCC License and 
career. 

Many people can be taught 
electronics. 

There is no mystery to learning elec- 
tronics. At CIE you simply start with 
what you know and build on it to 
develop the knowledge and techniques 
that make you a specialist. Thousands 
of CIE graduates have learned to 
master the simple principles of elec- 
tronics and operate or maintain even 
the most sophisticated electronics 
equipment. 

CIE specializes exclusively in 
electronics. 

Why CIE? CIE is the largest 
independent home study school that 
specializes exclusively in electronics. 
Nothing else. CIE has the electronics 
course that's right for you. 

Learning electronics is a lot more 
than memorizing a laundry list of 



facts about circuits and transistors. 
Electronics is interesting! It is based 
on recent developments in the industry. 
It's built on ideas. So, look for a 
program that starts with ideas and 
builds on them. Look to CIE. 

Programmed learning. 

That's exactly what happens with 
CIE's Auto-Programmed® Lessons. 
Each lesson uses famous ' 'programmed 
learning" methods to teach you 
important principles. You explore 
them, master them completely, before 
you start to apply them. You 
thoroughly understand each step 
before you go on to the next. You 
learn at your own pace. 

And, beyond theory, some courses 
come fully equipped with electronics 
gear (the things you see in technical 
magazines) to actually let you perform 
hundreds of checking, testing, and 
analyzing projects. 

Experienced specialists work 
closely with you. 

Even though you study at home, 
you are not alone! Each time you 
return a completed lesson, you can be 
sure it will be reviewed, graded and 
returned with appropriate 
instructional help. When you need 
additional individual help, you get it 
fast and in writing from the faculty 
technical specialist best qualified to 




answer your question in terms you can 
understand. 

CIE prepares you for your FCC 
License. 

For some jobs in electronics, you 
must have a Federal Communications 
Commission (FCC) License. For 
others, some employers tend to 
consider your license a mark in your 
favor. Either way, your license is 
government-certified proof of your 
knowledge and skills. It sets you apart 
from the crowd. 

More than half of CIE's courses 
prepare you to pass the government- 
administered exam. In continuing 
surveys ..nearly 4 out of 5 graduates 
who take the exam get their licenses! 
You can be among the winners. 

Associate Degree 

Now, CIE offers an Associate in 
Applied Science Degree in Electronics 
Engineering Technology. In fact, all 
or most of every CIE Career Course 
is directly creditable towards the 
Associate Degree. 

Today is the day. Send now. 

Fill in and return the postage-free 
card attached. If some other ambitious 
person has removed it, cut out and 
mail the coupon. You'll get a FREE 
school catalog plus complete 
information on independent home 
study. For your convenience, we'll try 
to have a CIE representative contact 
you to answer any questions you may 
have. 

Mail the card or the coupon or write 
CIE (mentioning name and date of 
this magazine) at: 1776 East I7th 
Street, Cleveland, Ohio 44114. 



Paucnj shown on 
oscilloscope screen 
is simulated. 



Cleveland Institute of Electronics, Inc. 

1776 East 17th Street. Cleveland. Ohio 44114 
Accredited Member National Ho ma Study Council 

D YES. ..I want to learn from the specialists in electronics — CIE, Send me my FREE 
CIE school catalog, ..including details about the Associate Degree program... plus my 
FREE package of home study information. 

Print Name 



Address. 
City 



.Apt. 



State. 
Age _ 



-Zip- 



. Phone (area code). 



Check box for G.I. Bill bulletin on Educational Benefits: □ Veteran 

MAIL TODAY I 



Q Active Duty 
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Gillaspie Continues Industry Leadership . . . 

WITH A 6-FOOT ANTENNA SYSTEM THAT WORKS! 

- AND MAKES SATELLITE TV AFFORDABLE NOW! 



Don't be Fooled by the Low Price. 
The Gillaspie is not a toy or kit you have to 
assemble. It is a complete system which includes 
the same 6-foot "dish" antenna which was the 
sensation of the recent Satellite TV Trade Show 
in Atlanta. Of some 150 antennas demonstrated, 
from 8-foot to 20-foot diameter, Gillaspie's was 
the only 6-foot. Sophisticated tv. engineers 
approached this easily installed antenna, suit- 
able for nearly any home, in utter disbelief, but 
their skepticism vanished when they viewed the 
studio-monitor quality pictures it delivered 
when coupled to the Gillaspie 7600A receiver 
that is the heart of your Gillaspie Satellite TV 
Earth Station. 

Here are just some of the advantages you'll enjoy 
with Gillaspie's new 6-foot antenna: 



• 



v/ 






An aesthetically pleasing appearance in 

your yard Or on your roof. 

Easy mounting where larger dishes can not 

go, such as rooftops, apartments, condos 

and even R.V.'s! 

Complies with more local zoning ordinances. 

Greater safety, even in bad weather. 

Easily moved when you do. 

Commercial -grade spun aluminum . . . just 

like the professional antennas used by 

cable systems and t.v. stations. 



V Will not rust, warp or lose accuracy. 


760OA 

* Receiver frequency range; 
3700 to 4200 MHi 

* Full frequency tunable 
audio for all subcnmerg; 5 


6 Foot Antenna 

* High gain 

* Direct broadcast application 

* Ease of installation 


* Simplified channel tuning 

• H u l k in video modulator 

* Improved video pcrfor- 
mnnrp circuitry 

• Automatic frequency 
Control 


* Complete orbital coverage 

* Precision spun aluminum 
reflector 

4 Hot dipped galvanized 
steel mount 


* Signal strength carrier 
level meter 

* Attractive all wood cabinet 

* Definitive Gillaspie 
quality control 


• Hot dipped galvanized or 
stainless steel hardware 



Perhaps Only a Receiver as Good as the 
Gillaspie can deliver good video from a 6-foot 
antenna, but deliver it does, and we guarantee it 
with our money-back-if-not-satisfied warranty*. 
The Gillaspie 7 600 A receiver has been proven 
the standard of the industry with over 8,000 
units in use by t.v. stations, cable systems, Indus- 
trial users, and individuals throughout the 
world. 




The Model 7600A Satellite Receiver is the 

new look from Gillaspie, state of the art technol- 
ogy, distinctively styled, successful integration 
of the most sought after high performance 
characteristics and ease of operation capa- 




bilities. Attractively packaged, affordably priced, 
experience the difference performance makes! 
The Model 7600 A introduces more high perfor- 
mance characteristics to its price range than ever 
before, like uni-board construction for maximum 
reliabibty and easier service, full frequency tun- 
able audio for cleaner crisper sound with less dis- 
tortion, a new temperature compensated oscillator 
to eliminate drift, advanced circuit design for 
improved video sensitivity, and more. 



On the 7600A All Channel Selections are 

controlled from the comfort of your easy-chair by 
the convenient optional remote control unit Ask 
your dealer about handy satellite program 
guides, published weekly and monthly. Pro- 
visions have been made for sharing of an antenna 
among neighbors for even further savings! 
Sounds Too Good to Be True: Is It Legal? 
Perfectly, as long as you don't charge admission 
and open a theatre in your home. The Federal 
Communications Commission has specifically 
de-regulated satellite t.v. reception by private 
individuals for personal enjoyment 
The Gillaspie Model 5800 Portable is a com- 
pletely self contained high performance satellite 
receiver, tv. set, signal 
meter, signal scanner, with 
rechargeable battery pack 
and charger all in one 
small portable unit! It is 
light weight, fits under 
an airplane seat and is 
perfect for site surveys, 
R.V.'s, antenna alignment 
and system trouble shoot- 
ing. 




Gillaspie & Associates 

365 San Aleso Avenue, Sunnyvale, CA 9-1086 

Distributed by: 



Multi- Vision 

Oakridge, TN 

(800) 351-3000 

North American 

Satellite 

Fresno, CA 

(209) 431-4936 



Nevada Satellite 
Las Vegas, NV 
(702) 452-5509 

Satellite 

Communications Corp. 

Silverlake, KS 

(913) 582-5819 



How Do I Get One? 

Gillaspie satellite t.v. systems are sold by franchised dealers 

throughout the U.S. and Canada. Most accept major credit cards 

and many can help you arrange long range financing. For the name ff 

of your nearest dealer and free descriptive brochures, just phone or ■ j 

mail in this handy coupon, 

(408) 730-2500 ask for Lydia Gillaspie 



Yes! I would like to receive more information. 




Nam<»_ 



Address. 



Telephone. 



□ Consumer 



□ Dealer 



I 
■ 1 



(Gillaspie #76G0A System h including receiver, low- noise amplifier and 6 fool diameter antenna sold as a unit May be installed by customer or by dealer at slight additional cost. 
*Gillaspie systems are warranteed by the manufacturer to be free from defects for 90 days. See dealer for details of warranty and optional dealer installation.) 
Note; Satellite TV reception may vary in certain locales Check with your nearest Gillaspie dealer. 
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EQUIPMENT REPORTS 



con ill} it eel from page 32 



Software 

The monitor and BASIC contained in 
the computer's ROM are remarkably sim- 
ilar to those used by the Apple II. Any 
Apple user will have little difficulty in 
programming the Micro-Professor //.All 
the little niceties are there — things like 
the lomem and himem commands (thai 
let you set memory boundries). There are 
also high- and low-resolution graphics 
modes. Resolution in the low- resolution 
mode is 40 x 48 pixels with six colors 
available; in the high-resolution mode it's 
280 x 192 pixels, again with six colors 
available. 

Enhanced BASIC commands allow 
lines and arcs to be plotted easily. Provi- 
sion is made for the user to define his own 
shape tables for special graphics charact- 
ers, in addition to those special symbols 
already programmed into the computer's 
character generator. 

As mentioned earlier, the computer has 
sound-generation capabilities, but we 
were unable to test them (except by hear- 
ing them when running demo programs) 
because no instructions for programming 
for sound were given in the documenta- 
tion that came with it. 

Since we've already mentioned many 
of the similarities between the Micro- 



Professor II and Apple's computers, we 
should now mention that the unit has 
several nice features that the Apple com- 
puters haven't. One is an on-screen in- 
dication of the length of the program be- 
ing loaded from tape, as well as a "pro- 
gress report" as the program is loaded 
from tape into the computer's memory. 
Another is the ability to use one-key 
BASIC commands. Thai feature is made 
convenient by a template that slips over 
the keyboard to indicate which key per- 
forms which function. 

Besides coming with a game program 
(Space-Invaders type), the computer also 
comes with a diagnostics program on tape 
called Micro-Nurse that quickly checks 
out (among other things) RAM, ROM, 
the video and sound generation sections, 
the built-in math functions, the keyboard, 
and the cassette interface. 

According to the information supplied 
by Multitech, a wide variety of 
software — both cassette and cartridge- 
based — is available or on the way. There 
are games, of course, but there are also 
programs for such areas as business man- 
agement, statistics, and education. Pro- 
gramming languages like Pascal, Forth, 
an assembler, Pilot and Chinese BASIC 
are also either promised for the future, or 
are already available. 

The Chinese BASIC is interesting, 
even though we haven't seen it. The 
Micro-Professor II is manufactured in 



Taiwan, and can be ordered in a Chinese- 
language version at extra cost. Its 
graphics capabilities make it ideal for dis- 
playing the oriental character-set. Much 
of the language software that is being 
offered seems to be intended for the 
Chinese-speaking student wishing to 
learn English. 

The computer comes with several short 
instruction manuals (one on setup, and 
one on using the Micro-Nurse program) 
and a book entitled MPF-II Programming 
Manual. That book is a combination 
course in BASIC and in using the compu- 
ter. While it is fairly extensive, il un- 
fortunately contains a number of errors 
(mostly typographical) which may con- 
fuse or frustrate the beginner. One of the 
most glaring is the inclusion of two differ- 
ent commands for reading a tape. Fortu- 
nately, one of them works. Also absent is 
a section on making use of the computer's 
sound-generation feature. Perhaps later 
editions of the book will be better, but it 
would be a good idea for the first-time 
user wishing to make the most of his 
computer to have on hand alternate refer- 
ence works on BASIC — some of the 
books that have been written specifically 
for the Apple computers would probably 
be ideal. 

Overall, Multitech has not done a bad 
job in packing so much into such a small 
package. For the S399.00 list price you 
could do a lot worse. Ft-E 



SAVE! 

MONEY • TIME • FREIGHT 

^QUALITY STEREO EQUIPMENT 
" AT LOWEST PRICES. 

^YOUR REQUEST FOR QUOTA- 
TION RETURNED SAME DAY. 

^ FACTORY SEALED CARTONS— 
GUARANTEED AND INSURED. 

t- SAVE ON NAME BRANDS LIKE: 



PIONEER 




JVC 


KENWOOD 




TEAC 


MARANTZ 




SANSUi 


TECHNICS 




SONV 


AND MORE THAN 50 OTHERS 
BUY THE MODERN WAY 

BY MAIL- FROM 



eo 

Illinois audio 

BANK CARDS ACCEPTED 

12 East Delaware 
Chicago, Illinois 60611 

k 312 664-0020 

800-621-8042 
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Quick charge cordless 
soldering iron. Up to 125 
electronics joints per 
charge. Total recharge 
in less than 4 hours. 
isolated tip design. One 
of more than 2 dozen 
ISO-TIP and ORYX irons 
available. Write for free 
catalog and name of 
nearest distributor. 

A Hot Tip on 
Cordless 
Soldering » 



WAHL CLIPPER CORPORATION 

Sterling. Illinois 61081 • (815) 625-6525 




No. 7700 

QUICK CHARGE 

Cordless 

Soldering Iron 



ISOflTIP 
ORYX* 
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PHILIPS 



£3 



) 



TRIPLETT 



LEADER 




Non-Linear Systems 



4(PR£Ct$ION 



15 MHz TRIGGERED 
SWEEP SCOPE 



MODEL 
1477 




Mode automatically shifts between 
CHOP and ALTERNATE 

Bright P31 blue phosphor 

Front-panel X-Y operation 

Differential input capability 

19 calibrated sweeps — ,5 « SEC cm 
to .SSEC/cm 

Sweep to .1/iSEC/cm with 5x; 
1.5SEC/cm with uncalibrated vernier 



10 MHz SCOPES 




CALL FOR 
OUR PRICES 



Triggered and automatic sweep 

18 calibrated sweeps 

On 1476 mode automatically shifts 
between CHOP and ALTERNATE 

Bright P31 blue phosphor 

Front panel X-Y operation using 
matched vertical amps 

Video sync separators 

Check most digital logic circuitry 

PRICE DOES NOT INCLUDE PROBES 



HCprecision 



70 MHz. Dual Time 
BASE SCOPE 




MODEL 
1570 

■ 1 mV/division sensitivity to 70 MHz 

■ 500 uV/division cascade sensitivity 

■ Four-input operation provides trig- 
ger view on 4 separate inputs. 

■ Alternate time base operation 

■ Switching power supply delivers 
best efficiency and regulation at 
lowest weight 






Wcprecision 



100MHz Dual Time 
BASE SCOPE 




$1,595. 1 

While quantities last 




MODEL 
1590 



■ 1mV/division sensitivity to 100MHz 

■ 500/i V/division cascade sensitivity 

■ 2ns/division sweep rate with 10 x magnifier 

■ Four-input operation provides trigger views or 
four separate inputs 

■ Selectable 1Mfl or 50H inputs 

■ Alternate timebase operation 

■ 20 MHz bandwidth limiter for best view of low 
frequency signals 

■ Lighted function pushbuttons employing 
electronic switching with non-volatile RAM 
memory 

■ Switching power supply delivers best efficiency 
and regulation at lowest weight 

■ Selectable frequencies for chop operation 
PRICE DOES NOT 

INCLUDE PROBES 



KEITHLEY 



DIGITAL MULTIMETERS 




Model 128: Beeper DMM 
designed to meet the tough specifi- 
cations of a major computer 
manufacturer. See/ hear display 
includes over/ under arrow and 
on /off beeper. 

Model 131: 0.25% accuracy 
added to the easiest to use handheld 
DMM. Color-coded front panels for 
maximum clarity, minimum 
confusion. 

Model 128: 5 139.00 
Model 130: *124.00 



Model 130: Keithley user 
research led to unique DMM 
designs. Easy to read LCDs, largest 
DMM displays on the market. 

Model 135: First 4'A-digit 
handheld DMM, ideal for 
analytical /bio-medical service. 10A 
range standard on all Keithley 
handhelds. 



Model 131: *139.00 
Model 135: s 235.00 



m 



We don't just take 

orders, we ship them 

Advance Electronics 

endeavors to keep everything 

we advertise in stock for 

immediate delivery. 



VISA 



Mastercharge & Visa shipped wllhln 24 hour*. 

Bank checks or Money Orders shipped within 24 hours. 

Personal checks — please allow 3 weeks tor check to clear. 

All prices plus shipping charges. Please call tor appropriate 
charges. Use our toll free number. 

i New York State residents add appropriate sales lax, 

i PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

Quantities are limited 






^PRECISION 



HITACHI , i 

IFLUKEI 



DATA PRECISION 



VIZ 



HICKOK 



DORIC 



4 1 / 2 DIGIT A 
MULTIMETERS 

Frequency 
measurements to 
200KHz 

dB measure- 
ments 

Basic dc accura- 
cy 0.04%; 10 pM, 
10 nA and 10 mil 
sensitivity. 

Relative measure- 
ments 



■ True RMS 

■ High-speed 
Beeper 



} *K PRECISION 



COLOR BAR GENERATORS 




MODEL 1250 



Professional studio quality generator. Ultra stable 
Ideal for VTR work. 

■ Generates NTSC color bars with or 
without— IWQ signal 

* Generates 5 step linear staircase; 
staircase with high or low chroma 

■ External video input — modulates rf 
or i-f carrier outputs 




MODEL 
1210 

■ Generates 10 stable patterns In- 
cluding Crosshatch, 7x11 dot. 
gated rainbow and purity. 

a Compact for convenient Held ser- 
vice use 



CALL FOR OUR PRICES 




^L* 



INDUSTRIAL 

TRANSISTOR 

TESTER 

$199 95 

was S249 

MODEL 

520B 

Now with HI LO Drive 
Works in -circuit when 
others won't 

Identifies all three tran- 
sistor leads 

Random lead connection 

Audibly and visually In- 
dicates GOOD transistor 



} *KPR[C!S!(W 



POWER SUPPLIES 



t 




$299 

was S359 



MODEL 
95 1601 was 5390 




$319 



MODEL 
1650 



s Iiolaiod Q-&OVDC, continuously 
variable; 0-2 A In four rantj-ns 

■ Fully automatic nrnrttiowr., adjust- 
ibl* currant limit 

■ Perfect for wild iteti lerviclng 



a Function! ■■ inra* saparita iLippr- 
It* 

■ ExclUilv* 1 racking clrcull 

■ Rued output 5VDC, SA 

w Two to 25VDC output! it 0.5A 

■ Fully automatic, eu.rrirr.l-l I mited 
i protection 



IFLUKEI 



MODEL 8060A 




$349 



00 



Continuity and rela- 
tive reference func- 
tions identical to 
8060A. 

True RMS measure- 
ments to 30 kHz. 



■ Basic dc 
accuracy 
0.05%; 10 
,uV, 10 nA 
and 10 mil 
sensitivity. 

■ Beeper 



MODEL 8062A 



$279 



00 




'•KPRICISHM 




FUNCTION GENERATORS 



3010 $179 
was $220. 

"S5- $299 

was $379 



95 



MODEL 3010 

■ Sin*, squire and triangle output 

I Variable and fixed TTL outputa 
i 0.1 Hi to 1MHz In aht rangei 
i Puih button ring* and function 

B4l*ctlon 
i Typical llna wava dlilorttan under 

0.5%tronnHitoioCrtiHi 



SWEEP FUNCTION 
MODEL 3020 

■ Four Inatrumente In ona package — 
twup generator* function oamrator, 
pulaa oanentor. lone-bur il oariaritor 

B Cover a &02Hx-2MHz 

■ 1000:1 tuning range 

B Low-dlaLortlon hlgb-acCuraCy OUtputa 



4CPRlCtSI0/V 




$189 

was $238 



95 



CAPACITANCE METERS 
195 



$159 s 

was $192 




MODEL 830 

■ Automatically mea- 
sures capacitance 
from O.lpFto 200mF 

■ 0.1 pF resolution 

■ 0.2% basic 
accuracy 

■ PA digit LCD display 



MODEL 820 

■ Resolves to 0.1 pF 

■ 4 digit easy-to-read 
LED display 

■ Fuse protected 
against charged 
capacitors 

* Over range indication 



VIIZ 




WE STOCK FULL LINE 
OF VIZ ANALOG and 
DIGITAL POWER 
SUPPLIES 









m 


VISA 

■ 



r-fl£ £ 



loa :223-° AT 



lU 1% A THE TEST EQU,PMENT SPECIALISTS 



800 



26 WEST 46th STREET, NEW YORK, N.Y. 10036 212-730-7030 



ADVA 
ELECTRONIC 




FLUK 




B050A-01 
RECHARGEABLE 

S439™ 



DIGITAL 
® MULTIMETER 



$389 

MODEL 

8050A 



4Vi Digits 

50 KHz frequency response 

10 ,-iV resolution 

.03% accuracy 

True RMS ■ dB 

measurements and memory 

relative 



£3 



DIGITAL 

MULTIMETER 




Reg. S 279 M 

■ True RMS 

* Analog display 

■ Peak hold 



PORTABLE 
TRANSISTOR TESTER 






CALL FOR OUR 
PRICES 

a Fast GO/NO-GO In- 
circuit transistor testing 

■ Fast and thorough 
GOOD/BAD out-of- 
clrcuft testing 




|fluke | HANDHELD DIGITAL MULTIMETER 



MODEL 
8022B 



MODEL. 
8020B 



MODEL 
8024B 




8022B THE TROUBLESHOOTER ■ 6 

functions ■ 0.25% basic dc accuracy ■ 
Overload protection 

8020B THE ANALYST ■ 7 functions ■ 
0.1% basic dc accuracy ■ LCD display ■ 
Safety design test leads, 

8024B THE INVESTIGATOR ■ 9 func- 
tions ■ 0.1% basic dc accuracy ■ Peak 
hold on voltage and current functions ■ 
Selectable audible indicator for continuity 
or level detection. 



V134 
V202 
V203 
V209 
V352 
V353 
V509 



10 MHz 
20 MHz 
20 MHz 
20 MHz 
35 MHz 
35 MHz 
50 MHz 



V650 60 MHz 



Dual Trace Storage 
Dual Trace 

Dual Trace w/delay sweep 

Dual Trace Portable 

Dual Trace w/delay line 

Dual Trace w/delay sweep 

Dual Trace Portable 

w/delay sweep 

Dual Trace w/delay sweep 



V1050 100 MHz Quad Trace w/delay sweep 
All in Stock Ready for immediate shipment. 

CALL FOR OUR PRICES 



All Hitachi Oscilloscopes feature 2 year parts and 
labor warranty. 



We don't just take 

orders, we ship them 

Advance Electronics 

endeavors to keep everything 

we advertise in stock for 

immediate delivery. 



VfSA 



■ Mularchirga & Vita (hipped wtthln 24 hour*. 

■ Bank check* or Money Order* (hipped wtthln 24 hour*. 

■ Personal check* — p)Ms* allow 3 week* for check to clear. 

■ All price* plut (hipping charge*. Plea*e call tor appropriate 
charge*. Uae our toll free number. 

■ New York State reeldent* add appropriate (alea tax. 

■ PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 
Quantities are limited 




■SPECIFICATIONS 
* Vertical Dafl#etfofl 
Saniitivity 



Riu Tim* 

Signal Delay LiM 

Mix. Input Voltage 
Input Coupling 
Input lmp*dinc* 
Operating Mod** 
X-V Operation 
£*niltivity 

• Horizontal Deflection 
Trigger Mod« 

Tng go: SnurcE* 
Trigg*r Coupling 
TV Sync 

Internal 

External 
TriMti Stniilivity 



omV/div to 5V/div t5%, 10 cat orated steps 

ImV/div to iV/div J 6% 

{Whan using *5 amplifier) 

Uncalibrated continuous control bennreen 

steps 1 < 2.5 (provide with elicit -positioning 

function) 

DC To 3GMHr,^3d6 (at 4 drvt 

DC to7MH* r -3dB (ai^diwJ 

(Whan using xSampli fieri 

12ns h ("for x5) 70ns tvP 

Permits viewing leading edge of displayed 

wavaf or m 

5tM3Vppor 3fX>V (C1C+ AC penk.a 1kHz) 

AC.GMD H DC 

•Direct Iryt ohm,appro> 30pF 

CHI ,CH2, DUAL, ADD. DIFF 

CHI: Xa<i5 r CH2: V axis 

5mv7div to oV/div (when using x5 amplifier 

ImWdiv) 



AUTO Low Bandwidth 
Trigger Slope 
External Trigger Input 



AlXTU r NORM. TV {+). TV (- 
CH1.CH2 LINE, EXT 

Uo j T 1 1 ! 

TV svnC'Sfiparation circuit 

:\v or morfi IV sync -signal) 
1 Vp-p of mo r a (V sync -signal) 



ErMujKGU 



2QH z to 5MHz 
. ~5t o. 
30Hz 



ito3QMHi 

LXJ 



h ternal 



D Ediy 
- J .Stliv 



External 



JOOmV 
SOOmV 



~ 



Sweep Tim* Magnify 
Max. Swmp Tim* 



* Power Requirer-nanis 



• Dimension* 

•Weight 



Input impedance' appro*. 3 

30pF or Jess 

Max. input voltage 100V 

(DC + AC peak at 1 kH^I 

Q.2tBftiiYtaQ.2sJti\v.-*5,% 

19 calibrated steps 

I Uncalibrated continuous control between 
steps 1 < 2.5 [provided with click- positioning 
Junction} 
10 nmes h7%) 
lOOns/div (20rWdii 
calibrated} 

tOO/r2Q/22Q/240V t10% 
60 to 60Hz appro* 40W 



FEATURES 

• 1 mV/div 



V-302F 30Mi 

l J 
insitivity design. Efff 



ffective 



for 



of 



and 50ns/div 



*, 



| Approx 2751 Wl k 1901 HI x 40OID) mm 



Apppox. S.Sfcg 



high sensitivity design 
measurement of weak signals. 

• Employs TV sync separator circuitry with one 
touch synchronization of both TV horizontal and 
vertical signals. 

• Built-in signal delay line enables front observation 
of fast rising waves. 

• X-Y operation convenient for measurement 
phase difference between two signals. 

• Delayed sweep function with one touch cortt 
10X magnification. 

• Trace rotation system for easily adjusting trace 
clination caused by terrestrial magnetism 

• Fine adjusting click positioning function enhances 
measuring efficiency. 

• Signal output: CHI output terminal to Frequency 
Counter, etc. 

• Z axis input provided - possible to use as CRT dis 
play. 

• One touch shifting of waveform slopes for eas 
observation of rise and fall of waves. 



y 



Price does not include probes. 

Probes $50. a pair when purchased with 

scope. $10. shipping within continental U.S. 



■ 
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We don't just take orders - we ship orders — 
Advance Electronics endeavors to keep everything 
we advertise in stock for immediate delivery. 

i 1 I 1 1 1 I 1 1 - I I 1 ' I 



- fcUMet charge a VIh ttripp*d wtttrin 24 how*. 

■ Bank chock* or Money Order* (hipped wtthln 24 hour*. 

■ Pereonal check* — please allow 3 week* for check to deer. 

■ Ml price* plu» shipping charge*. Ple**e cell tor appropriate 
charge*. Use our toll free number. 

■ Hew York Stale retkfeni* add appropriate ***>* tax. 

■ PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 
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126 WEST 46th STREET. NEW YORK, N.Y. 10036 212-730-7030 



ELECTRONIC, 



NEW PRODUCTS 



For more details use the free 
information card inside the back cover 



SPEECH SYNTHESIZER, the SSB-APPLE. 
is a plug-in board that gives Apple II users an 
easy and economical way to add speech 
capabilities to their systems. 
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The board can be used for language in- 
struction, speech therapy, video games, ex- 
periments in speech synthesis, and many 
other applications. Its 1 200-word vac3bulary 
is the largest one presently available for the 
Apple II. 

The 2.75 x 6-inch board is based on 
Texas Instruments' model TMS52220 high- 



performance speech-synthesis device; it 
plugs into any spare slot of the Apple II. 

The SSB-APPLE has an on-board audio 
amplifier, which provides 325 mW to drive 
either the built-in Apple II speaker or any 
external 8-ohm speaker. A socket is also 
available to expand the unit's voice-synthesis 
memory by adding a Tl TMS6100 chip, in- 
cluded with the board are a 5'/i-inch floppy 
diskette containing the 1200-word dictionary 
(in digitized form), a complete instruction 
manual and a stand-alone high-quality 
speaker. 

The SSB-APPLE is priced at $1 95.00 — 
Multitech Electronics, Inc., 1 95 W. El Cami- 
no Real, Sunnyvale, CA 94086. 

TURNTABLE, model 8000A, has an ad- 
vanced linear motor which contributes to its 
high signal-to-noise ratio, elimination of 
tracking error, low wow and flutter, and neu- 
tral skating force. 
The model 8000A also features a polymer 
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graphite tangential-tracking tone arm with a 
direct-induction linear motor for improved 
tracking ability. An opto-electronic detector 
cell senses tracking error and corrects the 
tone-arm position. The stable hanging rotor 
eliminates "platter wobble" and the quartz- 
PLL (Phase-Locked-Loop) system, com- 
bined with frequency-generator reference, 
helps maintain accurate motor speed. A dou- 
ble isolation suspension system minimizes 
acoustic feedback and susceptibility to vibra- 
tion. The tone arm can be operated by push- 
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ENGINEERS CHOOSE 
PANAVISE! 

Being professionals, they demand the very best. 



CONVENIENT 



PORTABLE 



VERSATILE 



ACCURATE 



Model 381 Vacuum Base 
Panavise 



irs ^p 



PANAVISE, America's largest 
manufacturer of work positioners ' 

has a full line of interchangeable 
bases and heads to fit all your 
laboratory and production line needs. 



I^Myteril ' 




r 



Our catalog explains it all. 

Send for one today. Suggested Retail Price $37.95 

For more information, contact your dealer or PANAVISE 

PANAVISE PRODUCTS, INC. 2850 E. 29il> St., Long Beach. Ca^ 90806 (213) 595-7621 



SEE YOUR DEALER TODAY 



FROM 




ffirestik' 

■ANTENNAS 
•ACCESSORIES- 



HERE'S A TIP 
THAT'S PERFECT! 



AM/FM AUTO RADIO 



AND CB 

'Firestik'n 

GOLDEN SERIES 

BARE-HANDS TUNABLE 

"NO TOOLS NEEDED" 

HIGH PERFORMANCE ANTENNAS 



ALSO ANTENNAS FOR 

CORDLESS TELEPHONES 

MONITOR SCANNERS 

Dealer & Distributor Inquiries Invited 
SEND FOR FREE CATALOG 



Ftniilk' . 
2SH East Adams'Phoanw. AZ 6503* 



State . 



-Zip. 



S«rclfig tftt CB ind 
Communication! Mirtet Since 1962. 



5-YEAR REPLACEMENT WARRANTY 
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'continued 
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button control even when the dust cover is 
closed. 

The model 8000A has a suggested retail 
price of $650.00.— Phase Linear, 4136 
North United Parkway, Schiller Park, IL 
60176. 

EXPANSION INTERFACE, model T1000, is 
a 32K-p1us-l/0 unit that adds 4 parallel I/O 
ports and 32K of memory to the Timex/ 
Sinclair WOO or the Sinclair ZX-ST computer. 
The unit plugs into the back of the computer 
and makes it possible for you to interface it 
with the real world. 
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The model T1000 expansion interface is 
priced at S1 55.00 plus $4.95 shipping and 
handling. (A partially populated board that 
provides the I/O ports and room for expan- 
sion to 32 K later is available far $50 plus 
$4.95 shipping and handling.)— Wisconsinc 
Electronics, PO Box 332, Milton, Wl 53563. 

LOUDSPEAKERS, . Diltan 110 Mark II 
(shown) and Dition 250 both feature the 1 - 
inch soft dome tweeter that was developed 
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and used in the first generation of laser- 
developed Ditton speakers. The tweeter of- 
fers wide dispersion and has the ability to 
reproduce musical peaks cleanly and accur- 
ately. Both systems also offer accurate 
stereo imaging. 

The Ditton 1 10 Mark li is a two-way book- 
shelf speaker measuring 17.7 x 9.9 x 8.3 
inches, and contains an 8-inch woofer for 
improved bass response. The price is 
$200.00 each. 

The Ditton 250 is a three-way system with 
bass response range to 45 Hz. Designed for 
10-80 watt (per channel) amplifers, its 8-inch 
woofer with fiber cone has been specially 
treated to damp out unwanted resonances. 
Its PVCroll surround ensures proper termina- 
tion of vibrations, eliminating standing and 
traveling waves. It measures 22.5 x 11,5 x 
9.4 inches, and is priced at $300,00 each. — 



Celestion Industries, Inc., Kuniholm 
Drive— Box 521, Holliston, MA 01745. 

MOBILE TRANSCEIVERS, model TR-7950 
(shown) and model TR- 7930 are 2- meter mo- 
bile transceivers identical in features except 
for RF output. The output of the model 77?- 
7950 is 45 watts, while that of the model 
TR-7930 is 25 watts. Both models offer a 
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large, easy-to-read LCD display, 21 multi- 
function memories, automatic offset, pro- 
grammable priority channel, memory and 
band scan, long-life lithium-battery memory 
backup (estimated 5-year life), and built-in 
16-key autopatch. Accessories include an 
optional 3-frequency sub-tone unit, with 
keyboard-selectable subtones. 

The suggested retail price of the model 
TR-7950 is $300.95; for the model TR-7930, 
it's $359.95.— Trio-Kenwood Com- 
munications, Inc., 1111 West Walnut St., 
Compton, CA 90220. 

DYNAMIC RANGE EXPANDER, moc jel 
4BX, offers 20 dB of noise reduction and 
three separate bands of expansion for high, 



TAFT 



HITACHI 




• V151F-15MHZ 
SINGLE TRACE $349 

• V202F-20MHZ 

DUAL TRACE $579 

• V352F-35MHZ 
DUAL TRACE $725 

• V650F-60MHZ 
DUAL TRACE $989 

PRICES INCLUDE PROBES 



DIGITAL MULTIMETERS 

IflukeI 

• 8060A $345 

• 8062A $275 

• SG22A S143 
•8020B$193 

• 8024B $247 

BECK MAIM 

• 300 $109 
•310 $129 

• 330 $199 



ELECTRONIC 
SALES 



Xcelitef 



HAS IT ALL FOR LESS 




TC-100ST 
XCELITE'S BEST 
CONTAINS 53 TOOLS 

$329 

TC-150ST 
SMALLER UNIT 
CONTAINS 23 TOOLS 

$279 



SfCPBECISIQN 




• 1476P-10MHZ 

DUAL TRACE $439 

• 1477P-15MHZ 

DUAL TRACE $495 

• 1479BP-30MHZ 
DUAL TRACE $609 

• 1570P-70MHZ 
QUAD TRACE $1079 

PRICES INCLUDE PROSES 



Welled 



SOLDERING STATION 
CONTROLLED OUTPUT s ■+?* -3 
• WTCP-N $64.88 

~T t -\ CONTROLLED STATION 

Ungary .9270 $74. ae 



WABER 

MULTIPLE OUTLET 
STRIPS 

UL LISTED. 
CIRCUIT BREAKER 
15 AMP, 1875 WATT 



^ 



4SPDX-4 OUTLET $16,88 
6SPDX-6 OUTLET $18.88 
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UHF/VHF/FM 
2 SET 75 SI AMPLIFIER 

f 

i 




• 10DB GAIN $8.88 

2SDB GAIN WITH FM TRAP 

$26.88 



VIDEO CONTROL CENTER 
$16,88 




.*. • 



REMOTE CONTROL ACCESS 
OF ALL VIDEO, TV OR CABLE 
INPUTS TO TV SET. 
4 INPUTS TO ONE OUTPUT 



46 CHANNEL VCR 
CONVERTER WITH 

FINE TUNING $27,88 



L_ 



WATCH ONE CHANNEL 
AND RECORD ANOTHER 



STABILIZER/VIDEO FADER/ 
ENHANCER/RF CONVERTER 




$99.88 

ONE UNIT DOES IT ALL 



TAFT ELECTRONIC SALES 

68 W. 45th Street 
N.Y.C., N.Y. 10036 



CALL 

212-575- 

8632 



MASTER CHARGE • VISA ADD FOR SHIPPING 

- MONEY ORDER • CHECK up TO $300.00 - $5.50 

25% DEPOSIT ON C.O.D.'s OVER $300.00 - $a,oo 

S50-MINIMUM ORDER N.Y.S. ADD SALES TAX 
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New Dimensions 
InTime &. Frequency 



Now a Unique concept in benchtop/portable instruments 
Global Specialties' New Handheld Model 
5000 COUNTER TIMER 
Designed for both laboratory and field operation, the Model 
5000 is sophisticated enough to handle virtually all your Time 
and Frequency measurement needs. 
BIG ON VALUE . . . FEATURES & PERFORMANCE. The only 
things small about the Model 5000 are its SIZE (7.60 x 3.75 x 
1.72 inches) and PRICE. . .at only $349.95 can you 
afford not to have one? In stock now and ready for delivery 
. , .call us TOLL FREE to find out how to get your Model 5000 
today! 

• Measure Frequency, Period and Pulse Width 

• Full input signal conditioning 

• Battery or Charger/ Adapter operation 

• Unique automatic master reset logic 

• High contrast 0.43 inch, 8 digit LCD display 

• LCD indicators: Overflow, Gate Open, Low Battery 

• Display storage function maintains last reading 




5000 COUNTER-TIMER 



715 3554 





— SPECIFICATIONS 1 


Input: BNC 




Impedance: 


1 M fi @ 25pF in all modes 


Sensitivity: 


30mV~RMS— 1 kHz to 30 MHz 




50 mVRMS— DC to 50 MHz 


Modes: 




Frequency: 


.1 Hz to 50 MHz (gate times 0.01,0.1 ,1.0, 10s) 


Period: 


50 ns to 1 s (1 , 1 0, 1 00, 1 000 cycle averages) 


Pulse Width: 


25 ns to 1 s ( 1 , 1 0, 1 00, 1 000 cycle averages) 


Full Signal Conditioning: 


Coupling: 


AC or DC switch selectable 


Attenuation: 


x1 , x1 0, x1 00 switch selectable 


Polarity: 


+/- edge Freq. & Period; >/< trigger 




level, Pulse Width 


Trigger Level 


• variable ± 500 mVx attenuator setting 


Time Base: 


1 MHz crystal oscillator ( ± 4 ppm,0-40'C.) 


Controls: 


Power/Test/On, Mode, Gate 




Time/Cycles Averaged, 




Display- Norm/Ho Id, Trigger Level, 




Polarity, Coupling, Attenuation 


Power: 


6AA Cells (Nicad or Alkaline) 10 hrs 




continuous operation Optional AC 




Charger/Adapter 


Dimensions: 


7.60 x 3.75 x 1. 72 inches,(1 93x95x44 mm) 


Weight: 


14oz.,(397g), without batteries 



TRIGGER LEVEL 



-r-r- 



GATETtME 
f ■* 1 m 

1 !0 100 1K 

CYCLES AVERAGED 



.MODE 
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F P PW 



HOltf= 



Ginvi 



Giraa 



ATTEN. 
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GLOBAL SPECIALTIES CORPORATION 

70 Fulton Terr., New Haven, CT 06509 (203) 624-3103 TWX 710- 

OTHER OFFICES: 
San Francisco (415) 648-0611, TWX 910-372-7992, 
Eurtipe: Phone Saffron-Walden 0799-21682, TLX 851-817477 

Call toll free for details 1-800-243-6077 during business hours^ u 



onto 



conb 





w 
o 



UJ 

_l 

LU 

6 

< 

CC. 

48 



STEP UP YOUR TRS-80* 
PROGRAMMING WITH SAMS. 

Let Howard W. Sams help you move to a new level of fast, 
effective programming with the TRS-80. Sams has a 
variety of easy-to-read guides for TRS-80 users of all ages 
and skills. 

If you're a beginning TRS-80 programmer, start with 
TRS-80 FOR KIDS FROM 8 TO 80, Volume 1 . Based on the 
study methods of National Computer Camp, its easy-to- 
follow exercises encourage you to try many different 
things with your TRS-80. Quickly shows you how to write 
your own programs, and more. No, 22046, $9.95. 

TRS-80 FOR KIDS FROM 8 TO 80, Volume 2, takes you 
one step further, covering new details and elaborating on 
topics from Volume 1 . Includes many helpful programs, 
hints and techniques for quick programming. No. 22070, 
$9.95. 

Explore new horizons with TRS-80 COLOR COMPUTER 
INTERFACING, Sams complete guide to the interfacing 
techniques, innerworkings and operation of the Color 
Computer. Also shows you how to control and monitor 
various equipment by means of expansion connectors. 
No. 21893, $14.95. 

Sams precisely detailed CLEAN SLATE WORD 
PROCESSING FOR THE TRS-80 shows you how to get 
the most out of your Clean Slate software. Includes 
form letter and multicolumn applications, telephone 
communication, and more. No. 22005, $17.95. 

Take a step in the right direction and improve your 
TRS-80 programming with Sams Books. To order, call 
800-428-3696 or 317-298-5566 and ask for Operator 348. 

SAMS BOOKS AND SOFTWARE 

HOWARD W. SAMS & CO., INC. 

4300 West 52nd Street, P.O. Box 7092, Indianapolis, IN 46206 

In Canada, contact Lenbrook Electronics, Markham, Ontario. Offe* good In USA only 

and expires 9/30/83. Price? subject to change without notice. 

TRS-80 is a registered trademark of Radio Shack, a Tandy Corporation AD348 
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mid, and low frequencies. A fourth band re- 
captures the stored, previously unreachable 
audio signals, the omission of which has 
been responsible for the lack of presence or 
dullness common to much recorded music. It 
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restores the transients that are clipped during 
the recording or broadcasting processes. 

A hand-held, digital, wireless remote "Logi- 
control", which is supplied with the model 
4BX, allows the user to set volume and de- 
grees of expansion, transition, and impact- 
restoration levels precisely from the listening 
position. The actual tracking of the music sig- 
nal is displayed on four horizontal rows of 
program-dependent yellow and red LED's, 
which show the amount of expansion. 

The mode! 4SXis 3'/ 2 x 17'Vn x 12% 
inches, and comes with 19-inch standard 
rack-mount hardware for its faceplate. An op- 
tional wood side-kit will be available. The 
mode! 4BX is priced at under $1 000.00.— 
dbx, Inc., 71 Chapel Street, Newton, MA 
02195, 

DMM. model 3500, is a hand-held, 3'/ a -digit, 
22-range digital multimeter that uses CMOS 
LSI circuitry to provide autoranging, auto- 
polarity, overrange, and low-battery indica- 
tion in a compact tester that the user will find 
easy to operate. 

The audible continuity tone and overrange 
buzzer-alarm offer additional convenience 
for laboratory, design, or field-service testing. 
A zero-adjustment memory button can be 
used to make different measurements. Over- 
load protected (fused) up to 1 00-volts DC and 
750-volts AC and up to 600-volts on the re- 
sistance and current ranges. 




CIRLCE 127 ON FREE INFORMATION CARD 

Ranges are: DC volts: 0-1000 volts DC in 
five ranges: AC volts: 0-600 volts AC in four 
ranges; low-power ohms: 0-2 megohms in 
four ranges; high-power ohms: 0-2 megohms 
in five ranges; AC and DC current: 0-1 amps 
in three ranges. Frequency response is 40- 
500 Hz on all ranges. Basic DC accuracy is 
0.25%. 

The model 3500 is priced at $140.00,— 
Triplett Corporation, One Tripiett Drive, 
Bluffton, OH 45817. R-E 



^y*/- Fordham 
§wfers Prices on 



ff^PRECISION 



Test Equipment 



Now Fordham is passing on to customers the hugest savings 
possible on test instruments. To help celebrate the opening of 
our new 40.000 square foot facility on Long Island, we've 
purchased an extra large inventory of B&K Precision products. 

Autoranging DMM I 

Model 2845 ^ f 9 «« h 



IMPRECISION 



Fully automatic, autqj; 
ranges on alltunctions. 

, Range lock holds any 

range 
i 0.1% accuracy. 
» Fast reading 

• 0.5" LCD display- 

• Autozeromg. 

• Autopolarity on all 
ranges. 

• Audible continuity 
indicator. 

• Varistor and fuse over- 
load protection. 

• rf shielded. 

• Meets UL 1244 safely 
standards. 



We're offering the quality of name brand products and the 
benefits of our volume purchasing power. While supplies last 
we guarantee these unbelievably low prices. 



8-Trace, 4 Channel 100 MHz 
Dual Time Base Scope 

Model 1500 $4>IOAnn 



BK 
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Comes With Probes 



• 100 MHz response, 3.5nS rise time • Onc«- 
sweep rate wfth 10X magnife If rS er viSor 
four separate inputs • Dual time rW I Tf^ 

sweep 2 Tni n n?f V C T ,er ou,pul # D ^ed 

;s 'Vollage and current probe calibrators. 



Low Distortion 
Function Generator 

Model 30 10 
Reg.$23ft8CT 
Now 

1 O M each 

• Generates sine, square and triangle 
waveforms • Variable amplitude and fixed 
TTL squarewave outputs ♦ 0.1 H; to 1 mHz 
in six ranges • Typical sine wave distortion 
under 0.5% tram 0.1 Hz to 100 kHz •Variable 
DC offset tor engineering applications 

• VCO external inputforsweep-frequency tests, 



■ Dynapeak Transistor 
| Tester 

Model 520 B 
Reg.S23&«0~ 

Now 



*199 7! 



each * 



^*S 



. Fasl testing • HV^£*gHk 
circu.twnenomers^nt.ldent.l^ 

coSor; d Se£oKy 

• Automatic NPN/PNP and Si/Ge 

irtentili cation. 



Now 

S 420e 7 a! h 

• Restores color and 
b/w picture tubes 

likened Uses themost 
powerful restoration 

even cKSft!^ ^nditions. 
realdynamic est s •?°^,' and G2,w,th 
|_ tracking. Ins,an[ - automatic 



FOR ORDERING OR PRICING ON OTHER TEST EQUIPMENT 



Call Toll Free 
(800) 645-9518 

N.Y.S. (800)832-1446 




■ Master Charge ■ VISA ■ COO 

■ Money Order ■ Check 
$50,00 minimum order 

COO'S extra (required 25% deposit) 



260 Motor Parkway, Hauppauge,N.Y. 11788 



ADD FO n SH I PPf KG AMD I U 3 UfAH Cf 
tHK-OO H.M 

S251.0Ou> 500-CG ft.SO 

501.00 ta 75CLDO B-SO 

751.00 UJ IDOO.OO 13.50 

™*r IGOftflD. 55.00 
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QUALITY • LOW PRICES 
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from FORDHAM of course. 




MODEL V-1 880 



BP STABLIZER/IMAGE ENHANCER/RF CONVERTER/ 
VIDEO FADER/2-WAY DISTRIBUTION AMPLIFIER 

OUR PRICE $1 35.00 each 

Most versatile video processor. Contains five units in one: stabilizer (video guard 

remover); image enhancer video to RF converter; video fader and dual oulpul 

distribution amplifier. 

Stabilizer Will correct enlire range of copy guard distortion such as jitter, 

vertical roll or black bar travelling through picture. 

Enhancer Lets you attain best picture for your own preference. 

RF Converter Allows your TV set to receive video and audio signals from your 

image enhancer, guard stabilizer, video camera, computer, VCR. etc. The direct 

video signal from any video component can be fed into the V-1880 and 

converted to a usable RF signal that can go to your TV antenna terminals 

Video Fader Used to produce professional fade ins and fade outs. 



BP VIDEO GUARD STABILIZER 

MODEL ^ 

V-1 875 




OUR PRICE $45.00 each 

Has self conlained A&8 and bypass switch Many 
movies, concerts and special programs lor sale or 
rental are copy guarded. This removes copy guard 
and allows you to make copies. Many TV sets will 
not play prerecorded tapes because copy guard 
causes picture to roll and jitler. I urn to snow or 
disappear Video Guard Stabilizer removes copy 
guard trom signal. 



BP VIDEO GUARD STABILIZER/ 
RF CONVERTER 

MODEL 
V-1 877 




OUR PRICE $69.95 each 

Same as above but with a built-in RF Converter 
that gives Ihe model v-1877 an RF output which 
can be led directly to the antenna terminals of a 
TV set Ttiis enables you 10 remove me copy guard 
from a pre-recorded tape and view it on a TV using: 
only a VCR. 

Use as an RF Converter only. Used in conjunc- 
tion with your TV. you can feed direct audio and 
video signals Irom any video device such as video 
camera, computer, portable VCR. etc. 



JERROLD 60 CHANNEL 
CORDLESS TV CONVERTER 
MODEL DRX-3-105 

CALL FOR PRICES 




BP VIDEO COMMAND CENTER 

MODEL V-4803 <t»Eft f\C 

OUR PRICE 3>Oy.yO each 

A switcher i hat can 
accept 6 inputs and 
direct Ihem to 3 out- 
puts Utilizes switch 
si mi lar lo one u sed on 
home VCR's. You avoid 
signal loss incurred Dy 
using splitlers. 



3ICE $59.95 each 



• Receive up lo 60 TV channels • Remote TV 
Control • Attach lo any age or model TV in 
minules. • No tools required • On/Off button. 

• Channel selection. • Channel Stepping • Fine 
Tuning. 



JERROLD JRX TV REMOTE 
CONVERTER 

MODEL J RX-3C1 05 (SWITCH) 

OUR PRICE $79.95 each 

Consists ot two units 
- a receiver and 
transmitter. 20 tL con- 
necting cord is detach- 
able at one end lo 
help you position the 
unit. May be attached lo 
any age or model TV in 
minules. No tools required. 
• Receive up to 36 channels • Remole 
TV control. 



BP VIDEO CONTROL CENTER 

MODEL V-4802 ds-lrt OK 

OUR PRICE $>iy.yt> each 

Provides remote con- 
trol access of all 
Video, TV or Cable. 
inpuls to TV or Big 
Screen TV from one 
location by flipping 
swilch. 

• One output, your 
TV set or Big Screen TV 

• Four inputs • Completely passive, i.e. no AC 
power required to operate • Auxiliary input and 
output provides added flexibility. 





TTrrrrrr 



n 



260 Motor Parkway. Hauppauge, N.Y. 11768 
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BP UHF CONVERTER FOR TV 
AND VTR 

MODEL V-5736 *_„ __ 

OUR PRICE H>Z'+.yO each 

5 FOR $100.00 

Use your VCR lo its 

maximum capability. 

Record VHF, UHF, 

Cable or Pay TV while 

watching any other 

mode. 

FEATURES • 36 channels 

• Allows complete programming 
at VTR * Supercolor quality 

• Watch or record any combination 

ol selectable channels. • Receives midband, 
superbanoVPay and all VHF channels on UHF. 

• For Bela/VHS type recorders or TV set • Record 
and use TVs remole control. 

BP IMAGE ENHANCER 

MODEL V-1860 

Dramatically improves 
performance 
ol video 
cameras 
and VCR's. 
(off-lhe-air 
or second 
generation 
recordings), 
by compensa- 
ting tor deteriora- 
tion of detail and 
sharpness. Includes video distribution amplifier 
with two video outputs, allowing you to make two 
copies at once without loss in signal level. 

BP RF CONVERTER/MODULATOR 

MODEL V-1885 

OUR PRICE $39,95 each 

Allows your TV 
lo receive video 
and audio signals 
Irom image en- 
hancer, guard 
stabilizer, video 
camera, compuler, VCR, etc. 
The outputs of many video 
components cannot be directly hooked up to the 
VHF antenna terminals on your TV set. This 
problem is solved by using the Model V-1885 RF 
Converter. Converts video signal from any video 
component lo ad(ustable RF signal at antenna 
terminals, Allows your VCR outpul lo teed two TV 
sets at the same lime, with virtually no signal loss. 




OUH PRICE 
ipOy.UO each 




TOLL 



SI 



mm. 



in N.V. State call 800-832-1446 



50 





r 



AUDIO 



RAY FISH 



FREQUENCY RESPONSE 



Instruments for measuring 
frequency response have 
traditionally been complex 
and expensive. Here's an 
easy-to-use one that you 
can build for less than $25. 




METER 



it's frequently useful — OR 
necessary — to know the frequency- 
response characteristics of audio equip- 
ment. This device will allow yon to make 
accurate measurements of your amplifi- 
ers, tape recorders, and other audio and 
test equipment. 

The instrument is most useful for 
"peaking up" tape recorders for op- 
timum performance. It will permit you lo 
measure the frequency response obtained 
with various brands of tape on your re- 
corder and that, in turn, will make it 
possible for you lo set the bias and 
equilization controls more accurately. It 
your tape heads become dirty or worn, the 
frequency-response meter will advise you 
of the fact long before you start noticing 



that your recordings do not sound right 

How it works 

A block diagram of the device is shown 
in Fig. I. The oscillator produces a 
constant-amplitude sinewave signal 
that's fed through a buffer/amplifier to the 
device being tested — a tape recorder, for 
example. The output signal from the de- 
vice under test is fed back to the test unit, 
through another buffer/amplifier, and 
then to a meter calibrated in decibels 
(dB). 

An 8038 voltage-controlled-oscillator 
IC generates the sinewave. which has 
about 1 7c distortion. That means that har- 
monics will be about 40-dB down, which 
is quite acceptable for our purposes. 
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CONSTANT-AMPLITUDE 
OSCILLATOR 



BUFFER AMPLIFIER 



DEVICE 
UNDER TEST 



BUFFER AMPLFIEfl 



METER CALIBRATED 
IN dB 



FIG, 1— FREQUENCY-RESPONSE METER outputs a tone to the device under test, and then displays 
the relative level of the same signal as output by that device. 



Circuit description 

Figure 2 is a schematic of the 
frequency-response meter. Resistor R2 is 
a potentiometer that functions as the 
(fine) frequency control. It varies the fre- 
quency over a decade (a factor of 10). 
Proper selection of Rl and R3 would al- 
low R2 to give a three-decade change in 
frequency. That, however, would cause 
the dial markings to be so close together 
that it would be impossible to read the 
frequency with reasonable accuracy. 
Therefore, the frequency decades are 
selected by SI, which switches either 
capacitor CI , C2, or C3 into the circuit. 
Those capacitors should have a 2% toler- 
ance, or should be trimmed as described 
in the "Adjustments" section. 

Resistors R5 and R7 are used to adjust 
the waveform symmetry and to set the 
frequency of the oscillator, and resistors 
R4 and R6 protect the 8038 from damage 
that might be caused by extreme settings 



of R5 and R7. Resistor R8 is used to 
adjust the oscillator for minimum 
sine wave-distortion. 

The input buffer/amplifier is IC2, a 741 
op-amp that supplies a signal whose level 
is high enough to drive most of the de- 
vices likely to be tested. As configured, it 
provides a signal whose level can be var- 
ied from a few millivolts to 3 volts peak- 
to-peak. Short circuiting the output will 
cause no problem because of the presence 
of Rl I. 

The output buffer/ amplifier, IC3. is an- 
other 741 whose input is the output of the 
device being tested. Capacitor C5 blocks 
any DC signal-component that may be 
present. Diodes Dl and D2 protect the 
op-amp from overstrong input signals. 
Resistor R 1 4 is used to set the meter to 
dB at the I -kHz reference frequency so 
that deviations from that level can be 
measured. The meter accepts an AC sig- 
nal and gives a reading calibrated in dB. 



PARTS LIST 

All resistors 'A-watt, 5% unless other- 
wise specified 

FM— 33 ohms 

R2— 5000 ohms, potentiometer, linear 
taper 

R3— 30.000 ohms 

R4. R6— 2000 ohms 

R5, R7— 20.000 ohms, trimmer potenti- 
ometer 

R8 — 100,000 ohms, trimmer potenti- 
ometer 

R9— 100,000 ohms 

R1 0—220.000 ohms 

R11— 2200 ohms 

R12 — 1000 ohms, potentiometer, log 
taper 

R13, R16— 10,000 ohms 

R15— 91 ,000 ohms 

Capacitors 

C1— 0.12u,F, 2% 

C2— 0.012/iF, 2% 

C3— 0.001 2^iF, 2% 

C4— 0.47p.F 

C5— 1.5mF 

C6, C7— 100/iF (optional) 

Semiconductors 

IC1— S038 variable frequency oscillator 

IC2, IG3— 741 op-amp 

D1-D8— 1N914 

M1— audio VU meter calibrated in dB. 1- 

volt RMS (or less) full scale, 2000 ohms 

(or greater) coil resistance 
S1— SP3T rotary 
J1 , J2— RCA phono jack 

Miscellaneous: power supply (±15 
volts, 40 mA, 1% or better regulation), 
construction board, enclosure, hardware, 
etc. 
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R4 
2K 






R7 
20K 









FREQUENCY 



FR EQUENCY RANEE-Hi 
20-200 j 



IC1 

S03B 



ID 



R8 
1D0K 






si 



2K-20K 



200-2 K " 

0012 C3 

UOOpF 



-tBV 




SIGNAL TO 
DEVICE UNDER 
TEST 



SIGNAL FROM 
DEVICE UNDER ~ 
TEST 

J2(fi*- 



" C © 

OUTPUT JIT 
LEVEL 



ALL DIODES 1N914 




FIG. 2— CAPACITORS C1-C3 are switched by S1 to change frequency ranges. Their values must be 
accurately matched. 



Diodes D3 through D8 protect the meter 
from being "pegged" with excess force. 
The power supply is not shown, but 
any supply capable of delivering ± 1 5 
volts at 40 mA. with \ c k or better regula- 
tion, will suffice. Good regulation is a 
necessity because voltage fluctuations 
will affect the accuracy of the frequency 
calibration. 

Construction 

Figure 3 shows how the front panel was 
laid out. The prototype was built in a4'/; 
x 4 1 /- x 10- inch metal box. but a variety 
of boxes and cabinets are available and 
can be used . An attractive cabinet that can 
be displayed with your stereo equipment 
should be considered. 

The circuit can be built on a variety of 
board types. The most common and easy 
to find are those which hold 0. 1 -inch 
spacing DIP (Dual-/n-Line) packages. 
Just make sure that the board is large 
enough to bold the three IC's. two trim- 
mer potentiometers, and the other com- 
ponents. Wire wrap or point-to-point wir- 
ing techniques are acceptable; the pro- 
totype used point-to-point wiring, as can 
be seen in Fig. 4. 

A 22-pin connector was used to con- 
nect the front panel to the circuit board. 
Thai probably represents an unnecessary 
expense, as there are only five wires to 
connect to the panel and three to the pow- 
er supply. 

Figure 5 shows the component layout 
on the circuit board and on the front pan- 
el. Wiring to the 8038 is not critical unless 
you want to add another range to go above 
20 kHz. In that case, the leads from pin 10 
of the 1C must be kept as short as possible. 
If your power supply is more than a 
foot away from the rest of the circuitry, 
you should add a 100 ^F capacitor from 
each power-supply line to ground at the 
circuitry (that's shown in the inset in Fig. 
2). 

Wiring to the 74 1 op-amps is not critic- 
al except for the wires attached to the 
inverting inputs (pin 4), which should be 
as short as possible. (That means that R9, 
RIO. R15, R16, Dl, and D2 should be 
within an inch of their respective IC's.) 

Adjustments 

If you have access to 1 9c or 29r capaci- 
tors, use them for CI. C2, and C3. 
However, precision capacitors are quite 
expensive. If you have a digital capaci- 
tance meter, you can use it to check 
lower-tolerance devices until you find 
values close to those required. You may 
have to add small capacitors in parallel to 
get the proper values. The exact values of 
CI-C3 are not important, since R5 and 
R7 are used to set the frequency. What is 
important is that the capacitor values be as 
close to exact multiples of each other as 
possible. For example, values of 0.15 
MF. 0.015 mF. and 0.0015 juF (instead of 
the values shown in Fig. 2) would be quite 
acceptable. 




FIG. 3— FRONT PANEL of author's prototype. Meters similar to the one shown are available from many 
of this magazine's advertisers. 



If you do not have precision capacitors 
or a digital capacitance meter, all is not 
lost. All you have to do is measure the 
frequency of the oscillator as you switch 
from one range to another. If ihe frequen- 
cies are not exact multiples of each other. 
simply change (or make up parallel com- 
binations of) capacitors until they arc. 
The frequency measurements can be 
made using a digital frequency counter or 
an oscilloscope. 

Adjust resistors R5 and R7 to obtain a 
symmetrical (i.e.. not bent over to the 
side) sine wave of the proper frequency. 
To perform the adjustment, set R2 all the 
way counterclockwise. Set switch SI to 
the 2KHZ-2UKHZ position. Adjust R5 and 
R7 as many times as necessary until you 
get a symmetrical 2-kHz sinewave. 
(You'll find that each resistor seems to 
adjust half of the sinewave.) You'll need 
an oscilloscope (and ideally a digital fre- 
quency counter, as well) for that opera- 
tion. 

Resistor R8 should be set for minimum 
sinewave distortion. An oscilloscope is 
adequate for doing this, though a distor- 
tion analyzer would be better. If you're 



not sure of what to look for, compare the 
oscilloscope trace with a picture of an 
" ' ideal ' ' sinewave in a magazine or book 
so you can recognize the proper shape. 
The frequency potentiometer, R2, 
has to be calibrated and labeled. First, 
turn it completely counterclockwise. 
Then set the range switch to the 
2KHZ-2okhz position. Verify that R5 and 
R7 are adjusted correctly by cheeking for 
a symmetrical 2-kHz sinewave at Jl. 
Mark that position of the frequency 
control with a "2." Turn the control until 
your counter or oscilloscope indicates a 
signal with a frequency of 4 kHz. Mark 
the panel at that position with a "4." 
Perform similar calibrations for 7. 10, 14, 
17. and 20 kHz, and mark the dial settings 
for frequencies between those points with 
dots. Finally, verify that the calibration is 
accurate on the other frequency ranges. 
(It should be if you chose your capacitors 
carefully.) 

Operation 

To measure the frequency response of a 
preamplifier or power amplifier, connect 
jack J I of the response meter to the input 




FIG. 4 — ALMOST ANY TYPE of construction can be used. Leads of frequency-determining 
components should be kept short. 



to 
u 

53 




FIG. S — REAR OF FFIONT PANEL is seen above circuit board. Power-supply module is at right; It 
should be well regulated for accurate results. 



CO 
O 

z 
O 

cr 
i- 
o 



LU 

Q 
< 

en 

54 



jack of the amplifier. Adjust the output 
level control (R 12) for a signal of the 
proper amplitude. That amplitude will 
depend on the signal requirements of the 
amplifier-input being used. If the ampli- 
fier being tested has built-in meters, they 
can be used to determine the proper am- 
plitude. If there are no meters, you can 
listen to the signal through a speaker or 
earphones to verify that the level of the 
test signal is neither too high nor too low. 
A signal that's too high in level will sound 
distorted; one that's too low will be hard 
to hear and will sound noisy. Using an 
oscilloscope connected to the output of 
the amplifier is an excellent way to judge 
signal amplitude and distortion. 

Connect the output of the amplifier to 
the input jack, J2, and select an output 
frequency of 1 kHz. Adjust the meter 
zero control, R14, to make the meter 
read dB at that frequency. Then, set the 
frequency to 20 Hz and slowly start to 
increase it. At some point the meter read- 
ing will rise from - 20 dB (which is 
where it will probably be at 20 Hz) and 
head up toward dB. 

You can note the frequency response at 
all points along the way, or simply note 
the — 3-dB or — 6-dB points, depending 
on your requirements. If your amplifier 
has a response that extends below 20 Hz. 
the meter will indicate it by starting out 
above the — 20-dB point. You should 
sweep through the entire 20-Hz to 20-kHz 
range, noting the frequency response all 
the way up. The effects of tone controls 
and filters (scratch, rumble, and subson- 
ic) on the overall response of the amplifier 
can be measured. A frequency -response 
test for each new switch setting can be run 
in about two minutes. 



To check the operation of your 
frequency-response meter, connect its 
output to its input. You will, in effect, be 
measuring the frequency response of a 
piece of wire, the connecting cable. If 
there is any variation from a perfectly flat 
response, you should try to find out why. 
The most probable cause will be an in- 
accurate (non-linear) VU meter. A ± '/:- 
dB accuracy should be easily obtained. 
Good sources of VU meters are old 
stereo-equipment, surplus outlets, or 
parts catalogs: check the ads at the back of 
this magazine. A final word of advice: If 
you can see the pointer of the meter vi- 
brating at Frequencies below 30 Hz, don't 
be concerned — that's normal. 

If you are measuring the frequency re- 
sponse of a tape recorder, the procedure 
will be slightly different from that used 
for an amplifier. If the recorder has three 
heads (i.e., separate record and playback 
heads), you can monitor the output from 
the tape and measure the overall record- 
playback response in pretty much the 
same way as you did for an amplifier. If 
the recorder has only two heads, howev- 
er, the process will take a little longer. In 
that case you must record a tone of a given 
frequency, rewind the tape, and then play 
it back. If the recorder has a tape counter 
on it, you can record a series of frequen- 
cies and play them back all at once, using 
the counter to keep track of which fre- 
quency was where on the tape. 
Automatic- level controls must be turned 
off when you make your frequency- 
response measurements. 

When measuring the high-frequency 
response of a tape recorder, do so at a 
level that measures about I2-dB below 
the maximum on the recorder's VU 



meter: otherwise you'll overload the rec- 
ording circuitry, Recorders respond that 
way because normal speech and music 
contain relatively little high-frequency 
information, and the internal response 
curve of a recorder is such that it would be 
overloaded if a high-frequency signal at a 
level of dB were applied to its input. 
If a recorder has bias and equalization 
controls, you can use them to get the best 
possible response for a particular brand or 
type of tape. You should try several dif- 
ferent ones to find which are best suited to 
it. 

Modifications 

The frequency range of the response 
meter's oscillator can be extended. With 
the selection of the appropriate capaci- 
tors. I Hz-20 Hz and 20 kHz-200 kHz 
ranges can be added. High values will 
produce low frequency ranges, and vice 
versa. A lower frequency -range will also 
require increases in the values of capacit- 
tors C4 and C5. 

The triangle- and square- wave outputs 
of the 8038 can be made available as 
outputs on the front or side panel. The 
squarewave output of the IC can be used 
for risetime measurements, while the 
trianglewave is useful for slew rate 
measurements. It's a good idea to buffer 
those outputs the same way the sinewave 
output is buffered. Also, using the 
squarewave output of the 8038 often pro- 
duces spikes in the sinewave input. If that 
happens, you may want to install a switch 
to disconnect the squarewave function 
when it is not in use. 

The ability to measure frequency re- 
sponse is quite useful when choosing re- 
cording tape, checking recorder head- 
wear, setting tone and filter controls, or 
adjusting a graphic equalizer. Most stereo 
components and audio test equipment can 
be evalutated in minutes with the use of 
the inexpensive instrument described 
here. R-E 
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There are those who 
say that videogames 
are on the way out. 
Judging from what's 
coming this year, 
though, that's far from 
being the case. 



DANNY GOODMAN 



POWER LINK • SHIELD *j* FIRE 3^C 




II- YOU THOUGHT HOMK Vlli>i.< KiAMUS WOULD SIMPLY FADE 

away as home computers became more popular, you may have 
to reconsider. Atari and Coleco sparked the industry last year 
with two new high-resolution game systems. And! from the 
looks of this year's new system introductions, home videogames 
may hold their own for some time to come. 

Mattel Electronics has redesigned and lowered the price of its 
IntelUvision Master Component— flow called Intellivision 11 — 
while showing a broad line of add-ons. Also in the wings is 
IntelUvision III, a supergame to appeal to the high-end game 
market. Over at Odyssey, the price of the venerable Odyssey 2 
has dipped below S 100, and a second ., more capable system is in 
the offing — the Odyssey Command Center. 

Intellivision II 

The Mattel Electronics home- video product line seems to 
have exploded overnight. From one Intellivision console, one 
Intellivoke speech-synthesis module, and a modest cartridge 



library, the company has shifted into high gear with a compat- 
ible and intelligently upgraded Intellivision 11. plus a series of 
modules featuring speech synthesis, Atari-2600 cartridge com- 
patibility, computer-keyboard capability, and music synthesis. 

Having learned from its experience with the original IntelUvi- 
sion Master Component. Mattel endowed the new console with 
several notable improvements. The small addition of a red LED 
pilot light on the unit will save countless players from leaving 
the game on overnight — frequently a fatal mistake for the unit, 
especially if the console is left on a carpet that blocks some of its 
ventilation holes. 

Hand controllers have been restyled to match the console's 
cosmetics, but are functionally identical, except that the cords 
are now terminated in a plug and stretch out farther. If a con- 
troller goes bad now, you'll be able to replace it without taking 
or sending the entire unit to a repair center. That also leaves open 
the possibility of adding a joystick controller for games in which 
the flat direction-disk is clumsy. 
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NOT JUST A VIDEOGAME. When used with an optional telecommunications module, the Odyssey 
Command Center otters computer terminal capability. 



Luckily for both old and new Intellivision owners, game 
cartridges are compatible with both systems. That means that 
original Intellivision owners will be assured of being able to play 
the new cartridges as they become available for the Intellivision 
11. Also, Iniellivision II buyers have a fairly large library 10 
choose from immediately. 

As expected, a re-styled tnteliivoice speech-synthesis module 
plugs directly into the Intellivision 11, The module is compatible 
with the original console, as well, but frankly, the light-gray and 
red. modern-looking box will look odd sticking out of the 
brown-and-walnul-finish cabinet of the old one. 

An unexpected but welcome add-on is called the System 
Changer — an adaptor that lets you play Atari 2600-compatible 
cartridges. Two game-controller jacks are prov ided on the adap- 
tor, so you can use the Atari controllers, or any of the dozens of 
accessory controllers on the market. Unfortunately, the Atari 
adaptor is not directly compatible with the original Intellivision 
console; a factory modification costing SI9 will be required. 
The conversion will be worth it, however, if you plan to hold 
onto your Intellivision for a while. It is one way to get a second 
system— one with almost 200 cartridges to choose from — for 
less than the cost of a new system. 



Next Mattel bridges die videogame-computer gap with an- 
other add-on, the Computer Adaptor and its companion key- 
board. The adaptor adds 12 kilobytes of ROM {Read Only 
Memory) — which also contains a BASIC language interpreter — 
and 2K of RAM {/?andom Access Memory) which may be 
allocated to enhanced graphics capabilities with new software. 
The Computer Adaptor cm be upgraded by yet another cartridge 
that contains SK of ROM (with anextcnded'BASIO and 16K of 
RAM for more computer- 1 ike applications. For programming 
and educational games, the keyboard offers 49 pushbutton keys 
in a standard QWERTY layout, although the locations of some 
keys — control and those for cursor movement — arc not tt here 
experienced computerists would look for them. 

In place of the computer keyboard, you can plug in a four- 
octave music keyboard. By combining the powers of Intellivi- 
sion II Master Component and Computer Adaptor, a remarkable 
six voices are at your disposal. Three software cartridges are 
planned for music alone, the most impressive of which is tenta- 
tively called Melody Maker. With it, you can use the keyboard to 
create and record up to six musical voices for playback later, 
along with a display of the actual music notation on the screen. 
While playing back a selection, you can easily alter tempo. 







WITH THE OPTIONAL IntellMsion music synthesizer, Melody Maker can 
be used to help you team about and compose music. 




IF YOU'RE NOT SATISFIED with the games available on the market, In- 
tent vision's Game Maker helps you to create your own. 
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THE MOST TRUE-TO-LIFE video baseball game yet. Intellivision's Worta 
Series Baseball even offers split-screen wlews. 



meter and key in real time. Melody Maker should be a great help 
to anyone trying to learn how to read music. 

Other software planned for the Comparer Adaptor includes 
BASIC language tutorials, elementary education activities with 
familiar cartoon stars like the Jetsons and the Flintstones, a 
three-dimensional strategy game similar to chess, and the now- 
1 anions baseball game dhc one TV spokesman George Plimpton 
leased lis with last Christmas) featuring TV camera-angles and 
spin screens of the game action. 

Ail the computer modules are fully compatible with the orig- 
inal Inteliivision console without modification. 

I ntelli vision of the future 

That's not all Mattel has up its gaming sleeve. Scheduled for 
delivery late this year is Inteliivision III, a do-evcrything game 
that will try to outperform Coiecovision and the Atari 5200. The 
published specifications are impressive. Graphics resolution is 
rated at 320 X 192 pixels (versus 256 x 192 for Coiecovision 
and the 5200\, Up to 64 objects can be in motion on the screen at 
once (versus 32 and 5 for the Coleco and Atari systems, respec- 
tively). I Uy "at once" we mean every Vm second.) There's still 
more; six-voice music, built-in speech synthesis, stereo sound- 
effects, microwave wireless hand-controllers with tactile key- 
pads and real joysticks, automatic antenna-switching, and 
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ONE UNUSUAL FEATURE of Intellivision's BASIC Programmer is Its 
color-coding of & ASIC Instructions. 



multi-colored LED status-readouts. Look for most of the first 
cartridges to play up the improved graphics resolution with a 
number of three-dimensional screen simulations with receding 
corridors and Zaxxon-Mkc views. 

Compatibility is also a strong feature for the Inteliivision HI. 
v. Im.li is capable of playing old Inteliivision cartridges and can 
be expanded with modules for the Inteliivision II. including the 
Atari 2600 cartridge adaptor, the Computer Adaptor, and the 
Music Synthesizer. Like Atari '$5200. Inteliivision III will be the 
high end of Mattel's line. Inteliivision II will continue to be 
supported on its own, No price had been announced as we went 
to press 

Odyssey Super Game 

The Odyssey folks in Knoxville. Tennessee haven't been 
napping, either. New for 1983 is the Odyssey Command Center, 
not simply a modestly priced high-resolution game (under $200, 
like Odyssey* was), but a game with the flavor of a computer. 
Bearing no family resemblance to Odyssey 2 , the Command 
Center nevertheless features a full typewriter-style keyboard, 
but this time with pushbutton keys. There are even enter, 
shut, and caps lock keys where a compulerist would expect to 
find them. A separate row of keys features math symbols, three 
"soft" (user definable) function keys (fi-fj), halt, clear, 
and reset. 

Joysticks have been redesigned and store within the console 
for a neater appearance when not in use. Another improvement 
is thai joysticks are not factory-wired into the console, making 
repair or replacement easier. An expansion connector in the 
back will accept a small add-on voice module, a BASIC pro- 
gramming module, and others, including a communications 
interface (phone modem). 

That's right — part of the ' 'computer flavor' ' of the Command 
Center is its ability to become a home communications-terminal 
for access to consumer databanks like CompuServe. The Source 
and the Dow Jones services. Also planned is a computer- 
programming module housing a Z80B microprocessor and 16K 
of RAM. Suddenly it is clear why the Command Center's 
keyboard is more computer-like than Odyssey's — the Com- 
mand Center itself is more computer- like. 

The Command Center is no slouch when it comes to graphics 
resolution, either. It is reported to have a resolution of 320 X 
210 pixels, or greater than that of the Inteliivision III. 

For current Odyssey owners, the software compatibility 
news is pretty good, but somewhat complicated. First of all, any 
current Odyssey 2 cartridge will work with the Command Center, 
with Odyssey 2 -type graphics. Gradually, a number of the best 
selling Odyssey cartridges will be redesigned to take advantage 
of the added graphics capabilities available when using the 
Command Center. Essentially, the redesign will consist of the 
addition of new, colorful backgrounds to the basic game. For 
example, in Pick Axe Pete, instead of a black background there 
will be an inactive backdrop resembling the brown craggy walls 
of a mine shaft, and other paraphernalia. The action part of the 
game will be the same as before. If you plug one of the enhanced 
cartridges into an Odyssey, all you'll see is the original game on 
a black background. 

With that in mind, expect to see about a dozen Odyssey 7 hits 
enhanced for the Command Center by the end of 1983. {Com- 
mand Center delivery is scheduled for the third quarter of 1983.) 
Additional cartridges will be created for use on both the 
Odyssey and the Command Center — thus further supporting the 
Odyssey 2 into 1984. 

There will be, however, new game cartridges that will work 
only with the Command-Center and will take full advantage of 
the new unit's features. About twelve Command-Center-anly 
cartridges should be ready by the end of the year, including new 
deluxe Master Strategy Series games. 

All that action by some big hitters indicates that there is still 
plenty of life to home videogames. Home computers are pop- 
ular, to be sure, but serious computing and serious gaming just 
may not go together on the same equipment. R-E 
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Although it got off to a stow start, Coleco has recently shown a burst of energy and creativity 
that makes its new products worth watching for. 



DANNY GOODMAN 



IN THb PAST, VIDEOGAME-SYSTEM MANUFACTURERS WOULD 

introduce a console and a handful of cartridges to get the ball 
rolling, and then release a trickle of cartridges every several 
months. Early owners suffered from a lack of new challenges, 
and it tools potential buyers a while to notice any growth in the 
variety of earl ridges, it could be a couple years before you would 
legitimately be able so call the game selection a library. And, 
even then, all you'd have would be a console and a few car- 
tridges. 

That may still be true today for some companies, but not for 
Coleco. In the last six months of last year, the firm noi only 
began shipping one of the most advanced videogame systems in 
the industry, but two expansion modules as well, along with 
cartridges containing the most popular arcade game titles at the 
time. In the succeeding 12 months— by the end of 1983— the 
Coleco system will have more state-of-the-art hand controllers. 
expansion modules, and computer add-ons than any other home 
game. That includes their Expansion Module #J, that will add a 
megabyte to Colecovision'. s memory. 

Colecovision lives up to iis claim of being a "third genera- 
tion" videogame. Graphics resolution is equal to that ol the best 
home computers, thanks to a Texas Instruments graphics- 
generator IC. It allows up to 32 different moving objects to be on 
the screen at once. The sound circuits are versatile enough to 
recreate arcade-game music and sound effects. Most im- 
portantly, the entire system was designed from the start to be 
expandable. 



Console specifics 

The Colecovision console's cabinet is a low profile, black 
plastic box with only two controls — an i >v< u i slide switch and 
a reset pushbutton — both of which are flush with the cabinet. 
1 v." plug-in. coiled-cord hand controllers, when not in use, nest 
in separate bays, with only the joystick knobs extending above 
the ease surface. There is ample room in the bays for the cords. 

Power to the console is provided h> a large wall-plug supply 
at the end of the power cord. While the transformer is apparently 
large enough to handle future console add-ons. having such a 
large and heavy box plug directly into the AC socket is awk- 
ward, since the box may also block access to another socket. 

The procedure for connecting Colecovision to a TV set's 
antenna terminals is the same as that used for most videogames. 
A TV game switchbox is included with the unit. 

Colecovision cartridges plug into a top cartridge-slot pro- 
tected b> a hinged metal door that gets pushed out of the way as a 
cartridge is inserted. The door helps keep dust out of the circuit- 
board connector inside, On the front panel of the console is 
another sloi with a sliding plastic door. That slot is where some 
of the expansion modules plug in. 

Controller design 

The standard Colecovision hand controllers ha\ e rightly been 
criticized for a couple of faults, for small hands — even small 
adult hands — they arc awkward to hold. The body of the con- 
troller feels too w ide for a comfortable grip. It would be accept- 
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COLECO'S SUPEFI GAME MODULE (or Expansion Module #3) uses wafer tapes Instead of cartridges. 



able if you only hud to hold ;i controller with one hand, and let 
your other hand do all the action. Bm trying to use the side- 
mounted fire button is exhausting. And. when both fire buttons 

are used, cramps may set in. It is not unusual in a tense moment 
lor the entire controller to pop out of your hands. 

The joystick is also awkward. The big knob would be much 
more effective il the stick beneath it were longer. As it is now . 
you can't get the grip that you would expect from an arcade 
controller, for one-player games, you can plug in a more com- 
fortable joystick — provided ii is compatible with the Atari 2600 
You'll still need one Colecovision controller plugged in. be- 
cause you need to use the keypad to selecl game levels and to 
restart games. There's an alternative, though — you can use 
Coleco's new super controllers (see below |, 
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< THE SUPER ACTION CONTROLLER gives you complete control over all 
r£ the action. 



A strong point of the controller is its numeric keypad It's a 
touch-sensitive, membrane type, with each of (he digits deeply 
recessed. Overlays, when needed, slide underneath the plastic 
grid. That waj , you can feel your way around the keypad while 
keeping your eyes on the screen action — in sharp contrast to the 
liitellivision and Atari 5200 controller-overlays that make you 
look al the controller if you want to hit the correct key. 

Adaptors abound 

Coleco was the first on the market with an adaptor to accept 
Atari 2600 cartridges for play on a different system. The Col- 
ecovision Expansion Module #/ is about one-third the size of 
the Colecovishn console, into which it plugs via the expansion 
slot. The module has all the control switches used on the 2600 
console handy. Two controller-jacks lace the front (as they 
should on .my console) for plugging in Colecovision or any 
2600-compatible controllers. With the expansion module in- 
Stalled, the Colecovision cartridge slot is disabled, and graphics 
resolution is the same as on the 26G0. While waiting for the 
Colecovision library to grow, players can lake advantage right 
now of the nearly 200 cartridges on the market that are compat- 
ible with the 2600. The module may also be an incentive toi 
2600 owners to upgrade to Colecovision without sacrificing a 
hefty investment in their 2600 software. 

It is possible, however, that some 2600-siyle cartridges may 
not work with the expansion module. Apparently . the cartridge- 
skit specifications for the module are not completely identical to 
of the \tan 2600, The difference is only a liny fraction of 
an inch, but some cartridge cases (and the Starpath Superchar- 
ger i prevent all the contacts from making proper connections to 
the Cotecoi ision adaptor. Coleco is working with 2600 software 
developers to make sure that won't happen in the future. Star- 
path, for one. is including a special extender with each 
Supen luirgi i for use on the Colecovision adaptor. 

Expansion Module #2 is a unique driving controller designed 
to convey the arcade realism of driving games like Turbo. 
Surprisingly . you can really get both hands on the steering 
wheel. A wired-remote foot pedal is your throttle. One of (he 
hand controllers fits securely in the module at a convenient angle 
so its joystick can be used as a gearshift. Packaged with the 
module is the Turbi> cartridge, a home version of a successful 
arcade game by Sega. Another driving game. Destruction Der- 
l>\. iv scheduled for introduction this year, with more on the 
draw ing boards. 

If you were already impressed by Colecovision' s fidelity to 
a I arcade games, you'll be blown away by the capabilities 
of Exp<ntsion Module #J. planned tin release this summer. The 
SI 25 add-on makes Colecovision the first videogame system to 
use a small magnetic tape format called wafer tape. Small 
cassettes contain very narrow recording lape that can transfer 
computer data much faster than typical computer cassette- 
recorders fh.it lets a game designer break up a very long 
program into sections. As the game progresses to new screens. 



the tape quickly loads the screen information into the console. 

Coleco can now offer a Super Donkey Kong wafer thai not 
only play- all tour screens of the arcade original (as opposed to 
throe in the cartridge version), hut throws in the amusing in- 
terludes between screens. And because the wafer is also a 
recording medium, all-time-high scores are stored even when 
you turn off the game. Wafer titles planned for later this year are 
Super Donkey Kong Jr., Super Zaxxon, Super Turbo, Super 
Simirf, Super Sub Roc. and others. 

A roller controller is new for 1983. Made popular hy a number 
of arcade hits like Missile Command and Centipede, a roller 
controller gives the player 360-degree control of the central 
character or cursor around the screen, with a velocity mat varies 
depending on how fast the ball is spun. Coleco's adaptation is a 
separate console with slots for the two standard hand controllers. 
An important added design feature is that firs: buttons are 
integrated into the roller panel, making it more closely resemble 
an arcade control panel. The first cartridge to employ the roller is 
a licensed game called Slither, Only games designed for the 
roller will benefit from its action, but more such cartridges are 
promised. 

Super controllers 

For something completely different, Coleco has ""one- 
upped" everybody with a set of Super Action Controllers that 
gives you more control over the action than any other hand 
controllers around. 

Packaged with a TV-camera-angle baseball game, the new 
controllers feature four buttons on the grip, a 10-button raised 
keypad(ina2 x 5 arrangement), an easily grasped joystick, and 
a speed roller. With so many controls at your fingertips, very 
realistic play is possible. For example, in baseball, the defense 
can shift individual outfielders. On offense, the base runner can 
move at different speeds, according to how fast the roller is 
spun . Two more cartridges for the Super Action Controllers are 
scheduled for the immediate future — Contact Football and 
Rocky Battles The Champ, based on the movie hits. 

Further expansion modules are planned for this year, includ- 
ing a computer-keyboard expansion, details of which Coleco 
will not release until it is formally announced. 

Software 

Each time you plug in a new cartridge and turn on the console, 
a title screen appears for about 15 seconds. Then you are 
presented with a computer-like menu that supplies the game 
options available to you. Most games offer eight choices: four 
skill-levels for one or two players. Pressing the appropriate digit 
on either controller keypad starts the game. To replay the game, 
you need only press the star ("*") button on the controller, or 
the pound ("#"") button to select a different game option from 
the menu. 

Because Colecovision is targeted first toward the arcade- 
game crowd, it is not surprising that the company would choose 
a classic arcade hit game as the cartridge to be packaged with the 
console — Donkey Kong. Although there are minor flaws in the 
program that only experienced gamers will detect after consider- 
able play, the Donkey Kong designer (perhaps "translator" 
would be a belter term) has brought the true flavor of the arcade 
game to a home version. The graphics are crisp and finely 
detailed. Successful players are treated to three different screens 
of play, of which the third is an intense challenge even for 
experienced players. The home version is every bit as good a 
contest as the arcade original. 

Zaxxon is Coiet ovision's most expensive cartridge (about 
$50). The home version doesn't have quite the high resolution 
pi2zaz of the arcade original — the variety of ground targets is 
much more limited — but players will still get the banking and 
living feeling while guiding the jet over the floating space cities. 
As in the original, there are two cities and a free-space battle in 
between. Experienced players will find the Zaxxon robot scene 
easier to reach (ban in the arcade version of ihe game, but 
successive levels require more hits of his missile to be success- 




DONKEY KONG. This true-to-ihe arcade version fs packaged with the 
Coleco vion system. 



ful. Also at higher levels, some of the ground targets shoot 
sideways at you when you least expect it. The home version also 
lets you experiment freely with the altitude indicator at the 
screen's left edge in squeaking through tiny passages in walls 
guarded by deadly ray;; — where most quarters are lost. 

Other new arcade cartridges for 1983 include: Donkey Kong 
Junior, Looping. Gorf. Wizard of Wor, Pepper II, Mr. Do. 
Space Panic, Victory, Space Fury, Wild Western. Frenzy, and 
Buck Rogers" Planet of Zoom. Another Smurf cartridge is 
planned for the kids, as are a role-playing game called Tunnels 
and Trolls, and Horse Racing. BktekjacklPoker . and a game 
based on Count Dracula. 

It's one thing, of course, to promise great products, and quite 
another to actually deliver. So far, though, Coleco has racked up 
an admirable track record in living up to its Colecovision system 
promises. That makes the future of Colecovision all the more 
exciting to watch. R-E 




' 'Talk about pressure and tension ...I don " t mean in school, but £ 
trying to stay on top playing all the video computer games!" 2 
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With its high-resolution 
graphics, advanced 
controllers, and expansion 
capabilities, the Atari 5200 
offers twice as much as the 
2600, in more ways than 
one. 

DANNY GOODMAN 



III! HI AKI VFEWPRODUt rSTHATHAVEHADSUCHADRAMATH 

impaci on the marketplace thai cither their brand names or the 
mimes of their manufacturers have become synonymous with 
the industry as a ft bole. I low many of us covei a sneeze w ith a 
Kleenex, have a Cuke with our lunch, or make copies on the 
office Xerox machine"' 

Atari hasn't had quite that kind of impact — at least as of now; 
Mill, thanks to its superior marketing and large game library, 
when most people think of videogames they think of the old 
reliable 2600. Exact figures are hard to come by , but as many as 
75% of the 1 5 million households that have videogame systems. 
probably have that first-generation programmable videogame. 

On the markei since 1977. the 2600 is an anomaly in the 
consumer-electronics industry, which rarely sees a product re- 
main on the shelves a for more than two years before some 
"new. improved" version hits the street, condemning the car- 
lie! version to the pile of obsolete products. But, years after its 
introduction, the 2600 still nourishes. 

But experienced game players— both home and arcade — 
seem to always want more from game manufacturers: more 
detailed graphics, more sound variety, more realistic game play, 
more challenging play, etc. For them, the 2600' s capabilities 
don't measure up to the kind of action the) see in I he arcades or 
on friends' personal computers. 

To meet the demands of such players. Atari introduced its 
long-awaited advanced system, the 5200, late last year. Origi- 
nally announced to the trade in January 19S2 as "System X." 
die 5201) was under development quite a long time before Atari 



licmlcd on an official name. One inside Atari source claimed 
thai the unit was officially nameless even during its early stages 
of production. Thai the machine's final name is a number thai is 
equal to 2600 x 2 would lead us to believe the new unit oilers 
twice as much as 2600. In many cases that is true. 

Good looks 

While it may be difficult to think of a videogame as being 
"professional," the 5201) without question is the most 
professional-looking unit to generate a space invader on a color 
TV. The console is shaped like a gently sloping wedge, made 
out ni hiaek plastic with liberal irim including smoked plexiglass 
panels on the top surface and a brushed-aluminum band. The 
smoked panels and the brushed aluminum are protected in 
shipment from the factory by easily removable self-adhesive 
plastic sheets. Other than the trim, the only features of note on 
the lop surface arc the wide cartridge slot and a single on-or ; 
pushbutton. 

The console is not small, measuring 4 Vi x 15 x 13 inches, 
and the re fore takes up quite a bit of space wherever you set it up. 
And while it is undeniably attractive, unlike its durable brother, 
this system's console may nol take well to careless children — 
the plexiglass and brushed-aluminum surfaces are more suscept- 
ible to scratches and other damage then the 2600' s tank-like 
case. But overall, the 5200 is the prettiest game around to look 
at, even when it's off. 

One advantage Atari had in developing the 5200 that it didn't 
have when it developed the 2600 was feedback from players 
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ATARI'S TRAK-BALL controller gives the 5200 that arcade feel It's a great 
improvement over the joystick supplied. 



about hardware features they'd like to see. Just about every 
design oversight of earlier videogame systems has been cor- 
rected in [lie ?2QU. and several interesting innovations have been 
i ne hided 

One less wire 

Perhaps the biggest headache associated with owning any 
earl let home system is the unavoidable rat's nest of wires linking 
the console to AC outlet. TV antenna-terminals, and hand 
controllers — a minimum of four cables. And, there is the pesk) 
switchbox that selects the TV input (either the TV-antenna or 
game) to contend with. 

Engineers at Atai i attacked the problem head on. coming up 
with an ingenious new switchbox that manages to eliminate one 
ot the wires to the console as well as the manual switch. In the 
new setup, the switchbox is an active component. Power from 
the AC transformer goes to the switchbox. From there, power 
passes to the console along the same cable used to convey the 
video output to the switchbox. Excess cable between console 
and switchbox can be wound around a recessed channel under 
the console. The real magic, however, comes v. hen you want to 
pla> a game. When you press the console's ON-OF1 button, the 
switchbox electronical I) selects the game input. When you're 
through playing, press theoN-OFf button again, and the switch- 
box selects the TV antenna. Nothing could be easier. 

Of course, the custom switchbox arrangement means that you 
must use Atari's box. even if you have a fancy video switcher 

A brief word about the power transformer. Following the 
sensible example set h\ its 400 800 computers. Atari places the 
actual transformer box midway along the power cable. The 
advantage to that over the more standard wall-plug-type 
transformers is thai a transformer of ample size can be used 



without too much concern about the space it takes up. Other- 
w ise. the wall-plug unit is likely to lake up so much space at the 
AC socket that access to the other sockets is hindered— sockets 
that are needed for such things as uuir TV, VCR. and so on 

\nother nice feature of this system is that you don't have to 
remember to turn off the console before changing cartridges. 
That is a coincident feature to be sure: Although most ex- 
perienced game players are by now conditioned to turning off 
the power first, many of their friends and neighbors are not. 
Pulling out a 5200 cartridge causes the screen and sound to go 
blank but will not cause damage to either the cartridge or the 
console, t Sometimes, though, when you re-insert a cartridge, a 
quick on-ofTcycle is needed to clear the screen of "garbage," 

The console also has another feature that, although simple, 
could stive you a couple of sen ice calls. Due to the lack of am 
kind of on off indication, all too often owners of almost every 
other system have come back to their unit only to discover that 
the game has been left on all night. That could prove fatal to a 
game, especially to units with inadequate ventilation. The likeli- 
hood of thai happening is reduced in the 5200. as it features a 
pilot light that glows whenever the unit is on. 

Advanced controllers 

Borrowing an idea from home computers, all four hand- 
controller sockets i ports) arc located on the front of the console. 
closest to the playere. Thai arrangement gi\cs players much 

more effective cord length for ihe controllers. 

But even more important is the controllers themselves; they 
look like the) have a lot going lor them, and they do, with the 
two exceptions noted below. They are. of course, all-in-one 
controllers, with both a joystick and twelve-button keypad, 
There are two FIRE buttons, called the upper and lower firi 
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A HEAUSTIC-LOOKING PLAYF1ELD is the highlight ol Atari's Soccer. 
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MISSLE COMMAND looks very much like the originat. 



buttons, located on each side of the controller (to accommodate 
left- and right-handed players], The buttons are located close 
enough to each other so that repositioning your hand to hit cither 
one (a drawback in the Inreltivision controllers) is not required, 
and they are mil so Miff as to cause discomfort during rapid 
firing. 

A row o( buttons along the top of each controller gives one 
player the ability to reset and start games without reaching for 
the console. A third huiton is the key to a helpful innovation — it 
lets the playei pause at any spot in a game to answer the phone or 
plot a possible escape from impending destruction. 

There is. however, one serious problem with the joystick — a 
problem that will be particular!) troublesome I'oi anyone who 
has played another v ideogame for any length ol time. Unlike the 
joysticks for every other system on ihe market, these are not 
sell -centering and, because of that, make the action on the 
screen hard to control. Problems with that design become very 
apparent in a number of games. For example, in Slur Raiders 
you must carefully position a tiny cursor within a small box 
representing a sector of a galactic grid-map. but valuable time is 
usually wasted living to keep the cursor steady. A self-centering 
joystick lets you gently nudge the cursor to the appropriate box. 
In Super Breakout, the cartridge supplied with the unit, the 
joystick provides nowhere near the level of precision offered by 
the 2(i<>(>' \ rotary paddle-controllers. Most of the problems will 
be solved nicely by the optional Trak-Balt controller, but Atari 
still should have made the joysticks more controllable. 



Another disappointment is the keypad. At first touch, the keys 
have a nice "feci" to them, and it seems as though it might be 
possible to find yoin waj to the right buttons without looking 
awaj from the action on the screen. (That's nearly impossible 
with the barely articulated bubble keys on Intclliv ision control- 
lers,! But it doesn't take long to discover that the keypad 
overlays take you backward one step, by essential!) converting 
real keys into flat membrane keys. In playing Star Raiders, in 
which swift interaction wiib the keyboard can make or break a 
mission, a player can be blasted to bits white fumbling to turn on 
his shields. Game play is often much easier if the key functions 
aie simply memorized and the overlay discarded. 

One really nice thing about the controllers is that the; ncsl 
completely out of sight undera plexiglass panel when not in use. 

Software Library 

Because it is a new home videogame, the 5200 is somewhat 
light in the software department, bill that status should change as 
more machines arc sold. Initial offerings consist of eight time- 
tested arcade winners and a few sports games. 

Because the circuitry of the 5200 resembles the Atari family 
of computers (the same 65112 microprocessor, graphics resolu- 
tion, and sound generation) it's not surprising that most of the 
first cartridges to hit the market are adaptations of Atari compu- 
ter games. They're not exact copies, however; they have been 
slightly enhanced in places. 

lor example, in Super Breakout you have the same four 
game-variations (Breakout. Double. Progressive, and Cavity), 
but each time you bounce a ball up to one of the bricks, the bricks 
dissolve, rather than just disappear. 

Pcic-Mtm is unquestionably the best home version of the 
all-time great. For the 5200. Atari's designers took the already 
fabulous home-computer version and added humorous in- 
termissions, similar to those found in the arcade version of the 
game. 

Galaxian and Missile Command look very much like their 
arcade originals, while Spuit- Invaders, although an exciting 
rendition. lacks the alien rocket ship along the left side of the 
screen found on the computer version. Other arcade titles in- 
clude Defender. Centipede, and Qix. 

Sports titles are limited so far. with high-resolution action 
available only for soccer, football, and baseball. 

Independent cartridge-designers like Activision arc keeping a 
close watch on sales of the Atari system to determine when lor 
whether) there will be enough units to make it worthwhile to 
design cartridges for the new machine. Imagic. however, has 
already announced its intentions to have 52fW-compatible car- 
tridges available by Christmas 

Expandability 

Among the features that are sure to draw gamers' attention is 
the fact that additional options will make ihc unit even more 
desirable in the future. The first option to come to market is a 
roller-ball controller that provides ,i60-degree directional con- 
trol of the cursor or character on the screen. The 5200 Trak-Buli 
controller features two sets of keypads and fire-button pairs 
(presumably to accommodate both left- and right-handed play 
ers). Of all the home roller-ball controllers available, that add- 
on has the most arcade-like feel and the largest surface area 
around it for controlled play even under panic game conditions. 

Other accessories announced include a voice-synthesis mod- 
ule and a 2oYJ0-cartridge adapter. Atari might have won over 
many of the gamers who chose ( 'otecovision if that 2000 adapter 
had been ready from the beginning. That's because the only 
serious drawback that the 5200 has is the small library currently 
available for it. 

"fhe 5200's $250 price tag is high, especially when you 
consider that you can buy an Atari 400 computer for about the 
same price, and there is a far larger game library available for the 
laftei machine. But as add-ons and new. distinctive, software 
become available only for the 5200. it may be one of the few 
systems to survive the computer gold rush of the IVSO's. R-E 
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Perk up your 
A tah-2600-compatible 
videogame console with this 
new accessory. Its 
combination of added RAM 
and high-quality games is 
hard to beat. 
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ID MOST OWNI-RS OF AN ATARI 2600 (OR AN A'l'ARI-XVJ- 

compatible machine), the cartridge slot is simply where you 
plug in your ROM-based game cartridges. But to owners of 
Siarpaih's (324 Marlin Ave.. Santa dara, CA 95050) new 
Supercharger unit, it is the launching pad tor a new series of 
games that make the 2600 do a lot more than most game players 
would ever have thought possible. 

The exciting new system offers a unique combination of 
features that include enhanced graphics and the ability to load 
games from cassette tapes; you can play more complex games 
than ever before on the 26(X), yet at a cost-per-game that's half 
that of its nearest cartridge competitors. By mid-year. Starpath 
(formerly called Arcadia) expects to have about a dozen games 
on the market; all are playable only through the Supercharger. 
which plugs into the cartridge slot on the game console. Besides 
offering the best graphics ever devised for the 2600. a high 
percentage of the games are first-rate in their own right, pointing 
toward even greater things to come. 

Atari graphics 

To understand how the Supercharger works its magic takes a 
little knowledge of what goes on inside that Atari 2600. The 
2600 offers only 1 28 bytes of internal RAM (Random Access 
Memory), some of which must be held in reserve to keep track of 
information like score digits, the number of turns left for each 
player, the instantaneous location of objects on the screen, and 
the like. That limited amount of RAM can sometimes be severe- 
ly taxed, such as when the 2600 sometimes needs to perform a 
split-second calculation while a scene is being "painted" on the 



I \ screen (as the picture tube's electron beam scans horizontal- 
ly across the screen). It's obvious that some compromises have 
to be made. For instance, during calculations, the 2600' s video 
generator simply repeats the last line it painted until it receives 
further information to do otherwise. Therefore, much of the time 
the resolution of the graphics is limited to just every other line. 
But ihe Supercharger changes that. 

Under normal circumstances, a game cartridge consists of 
ROM (flead Only Memory) that is factory-programmed to turn 
the 2600 inio a Missile Command game, or whatever— the 2600 
gets its instructions from the ROM in the cartridge. The 
Supercharger, on the other hand, consists primarily of empty 
RAM (plus some ROM containing factory instructions on how 
the system is to "behave"), and boosts the 26Ws overall RAM 
capacity to over 6000 bytes. All the electrical power the 
Supercharger requires comes from the cartridge slot — a definite 
convenience. 

To play a game, the game information (similar to the informa- 
tion contained in a cartridge's ROM) must first be loaded into 
the RAM. The procedure to do that is similar to the one used 
when loading a cassette-tape program into a personal 
computer— only easier. Games are downloaded through a 34- 
inch cable that is wired into the Supercharger. That cable is 
terminated in a (4-inch mini phone-plug that can be connected to 
any cassette-tape recorder, even "walky-type" personal stereo- 
cassette players. 

Unlike a computer, which requires typing some BASIC com- 
mand on the keyboard (cload for loading from a cassette, for 
example), the Supercharger prompts the user right on the 
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THE SUPERCHARGER consists mostly of empty RAM. 
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screen. Over a background of twinkling stars, the words rev im i 
tape and press play appear. In a few seconds the program 
begins loading into RAM. Vertical blue bars fill the screen 
during the 30-seeond load, indicating thai everything is yum;: 
smoothly. If an error crops up, ihe screen immediately reverts to 
ihe prompt messages lor another try. Once the full program is 
loaded, the screen teils you to stop tapk. When you do. you see 
ihe title screen for the particular game you've loaded. 

The bulk of the Supercharger's RAM is devoted to game-play 
information, taking the place of a cartridge ROM; but even so, 
more RAM is devoted to storing screen images than would be 
possible using the 2600 alone. The extra RAM allows [he game 
system to perform ain calculations needed during the vertical- 
blanking interval (the period during which the black bar you see 
when the vertical hold is misad justed is scanned). Thus, in- 
formation for a complete picture frame can be "read" without 
interrupting the screen painting. The result is a video image lhal 
can address individual horizontal scanning lines on the TV 
screen. Images are sharply defined and detailed, much more so 
than you would think possible using a 2600. 



Multiple-load games 

Cassette loading of programs into the game system produces 
an added benefit — increased game payability .A ROM-based 
program is limited in the variety of game play and/or the varia- 
tion in screen displays — or "boards" as arcade gamers would 
call them — it can provide- The problem is that "the 2600 can 
access only a small amount of memory I cither RAM or ROM I at 
any given time. One method of building multi-level, multi- 
screen game play is to develop a series of cartridges that use 
knowledge from earlier games as the basis for further pi ay. Atari 
is doing jusi that in its Sword Quest series, and (magic is using a 
continuing theme in Atlantis and Cosmic Ark. with others per- 
haps to follow 

Starpath has a belter solution: successive levels on multiple 
loads of ihe same cassette tape. Esvcipejrom the MindmastefwaA 
Dragonstomper(oas thing's for certain, this company has some 
oi the mosl imaginative game titles on the market) were the first 
two to use that technique. 

Escape from the Mindmaster is the first 2600-compatible 
maze game to feature realistic three-dimensional effects; it 
appears as if \ ou are really walking down corridors and through 





THE ACTION IN Communist Mutants From Space Is even belter than Its 
name. 



doorways. That creditable job is the result of the Supercharger's 
high-resolution graphics that reduce to a minimum the 
"stairstepping" effect so noticeable on diagonal lines in the 
basic system. 

The predominant game play is much like a psychological test 
of perception and memory. Scattered about a maze's dead-end 
alcoves are several shapes and the respective "holes" in which 
they belong. A radar screen gives you a better appreciation for 
the layout of each maze. First you must find a shape, pick it up 
with the action button (you can carry only one object at a time), 
and find its hole elsewhere in the maze. Press the action button 
again and the object flies up to the hole, and you can move on. In 
early levels, the shapes are easy to remember — a square, circle, 
etc. — but they get far more complex and similar as play 
progresses — some even resemble tinkenoy-like objects, for ex- 
ample, The locations of shapes and holes change each time you 
load the program so the game always presents you with a fresh 
challenge. When you've completed a level, you have to fitid a 
secret doorway that gets you upstairs to the next level . Each load 
of the tape contains two mazes, or a total of six mazes in all that 
must be solved in order to escape Ihe Mindmaster A fourth load 
contains a score and rating screen. 

There's more to the game, of course. Another creature is also 
in each maze. II he touches you. you lose a "life." Fortunately, 
his movements are restricted to main corridors, and an audible 
alert lets you know whether he is near, if you're about to go 
through a doorway and the tone is high-pitched, you can be sure 
he's right on the other side of the door waiting lor you. At higher 
levels, some interior corridors have deadly force-field panels 



flying by. You've got to time your passage just right and stop on 
a dime before the next one comes at you. Don't be fooled into 
thinking that, since you siart with ten lives, you'll have no 
trouble getting to the top. It will probabh lake weeks before you 
make it to the third load. 

When Unit if) you lose all ten lives, you are instructed to PR1 ss 
PI vi on your tape player. The tape loads each successive level 
into the system, but the console knows thai it must automatical j\ 
continue to the last, the scoring level. 

Also, in an alcove within the first live mazes is a game- 
within-a-game lor a chance to earn bonus points. Each one is 
different — some are strictly hand-eye coordination tests, while 
others arc reflex challenges or memory qui/wis. Oh yes. they 
also help you forget where you may have seen shapes and holes 
you're trying to remember for later reference. 

When you add up the superb graphic imager) of the hallways, 
good sound package (including the audible alarms), distracting 
sub-games, and far more board variety than possible from any 
Other existing ROM-based cartridge. Escape From the 
Mindmaster ranks among the finest videogames on the market. 

Dragonstomper 

Another multi-load game. Dragonstomper, is a graphics 
adventure game with three complete loads. Each load level is a 
completely new graphics environment for your character. The 
first territory takes up about about six screens as the view scrolls 
around the "landscape." You do battle with a variei\ of enem- 
ies, picking up strength, gold, and other possessions along (he 
way. Your interim goal is to acquire an identification paper, or 
enough gold to bribe the guard at the bridge. 

The second load is a city, tt is only one screen big, but there 
are four shops in which you can buy or trade possessions !or 
supplies you may need in the last journey to the dragon. Once 
equipped with your supplies, you pass into a cavern where many 
dangers and hand-eye challenges await before you can meet that 
beast. 

Typical of adventure-type games, ihe instructions arc 
sketchy, leaving you to experiment with the effectiveness of 
your various possessions on the hazards. 

As you can probably gather from those two examples, some 
Starpaih games are not for the novice vidcogamer. The chal- 
lenges are tough, and even ihe single-load games like Fireball 
and Communist Mutants From Outer Space are likely to hold the 
interest of even the veteran videogamer. The cassette packaged 
with the Supercharger, Phaser Patrol, is perhaps the best Star- 
Raiders variation available for any home game. 

Not everything has gone smoothly for Starpath. It ran into a 
small obstacle in late 1982 when Coleco started shipping its 
Colecovision expansion-module for Atari 2600-compatible car- 
tridges. For want of a tew ihousaudlhs-ol'-an-inch clearance in 
the adaptor slot, the Supercharger { and some 2600-compatible 
cartridges as well) do not make complete connection. Starpath is 
now including a small extender for use with the adaptor. Owners 
of earlier units can obtain an extender at no charge, if the) need 
one. 

The good news for Atari computer owners is that Starpaih is 
adapting some ol its games for a single load into the computer. 
Games like Escape From The Mindmaster take up about 32K of 
memory, so only specially upgraded Atari 4ih')'s i which come 
with a factory maximum of 16K RAM) or Atari SIX) I200XL 
computers can play them. 

The bridge to computer software is not an unlikely move for 
Starpath. The company insists that although its first product was 
hardware oriented, it is noi developing hardware simply for the 
sake of selling hardware. To reinforce that statement, Starpath 
recently reduced the suggested retail price of the Supercharger 
i' i S44.95, or slightly more lhan the list price of a lop-of-the-line 
cartridge. When you consider (hat additional, deluxe games arc 
available on cassette for only SI? to SI 7 each, it is clear that the 
Supercharger is a great value for (he 2600 owner looking for 
more. Its combination of great games and great graphics is one 
th. it's going to be hard fur any videogame system to bcat.R-E 
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kit Kl \II\G THE ARCADE EXPERIENCE HAS BEEN THE GOAL 

of several home-\ ideogame manufacturers ever since the boom 
in arcade action caused bj Space Invaders, Asteroids, and the 
unforgettable Pac-Man. However, the limitations of home 
color-TV receivers prevent full reproduction of the high- 
resolution coloi graphics used h\ the arcade machines, no matter 
how sophisticated the game or computer console honked up to 
them. 

One system, though, does manage a creditable job Of bringing 
a genre of arcade-game display and action to the home versions 
of vector-scan games like Asteroids, Tempest, and Reactor. The 
game system is called Vectrex, and is manufactured by General 
Consumer Electronics, Inc. (GCE). a Mi lion Bradley sub- 
sidiary. To capture the arcade realism, the GCE folks had to 
equip I he console w ith its own black-and-white video monitor. 
Yet, they managed to do that for under $200, with plug-in 
cartridges ranging in price from $30 to $40. 

What the game player ends up with is an entirely self- 
contained, challenging videogame system that is no longer lied 
to a color TV in the home Since GCE developed the entire 
system itself, it had the luxury of orienting the video monitor 
vertically . as are most arcade displays. That makes the Vectro 
quite compact: n lakes up little tabletop-spaee. Moreover, it is 
very portable. Since you need only connect it to an AC outlet. 
you can move the Vectrex anywhere. 

The vector-scan display 

The Vectrex is the first home videogame to use a vector-scan 
display. Vector scanning does not rely on a series of raster 



One of the most important 
considerations in a 
videogame is the quality of 
its graphics. The Vectrex 
system takes an unusual 
approach to providing 
images of extraordinarily 
high quality. 

DANNY GOODMAN 



lines — the basis for ordinary TV-screen displays— to create an 
image Instead, the video images are practically "'drawn" on the 
screen in outline form by the CRTs electron beam. No areas are 
filled in with color, but the outline shapes can be ver> high in 
detail. Objects can grow larger or smaller, rotate about one or 
more axes, and move smoothly about the screen, all without 
lltcker. Although the video monitor is black-and-white only, 
color is added to every game by screen overlays supplied with 
each cartridge. The overlays are sturdier than what you may 
remember from the old videogame days. Back then — only about 
ten years ago play fields printed on clear plastic had to be taped 
over the TV screen as simple fly ing dots or blocks responded to 
hand-controller movements. But with the Vectrex, a colorful 
transparent plastic screen is held in place by a cardboard frame 
that fits over the face of the display. Two small talis on the 
console prevent the overlay from sliding out Any attempt to 
work the games without the overlays proves at once that a liltle 
splash o\' color adds a great deal of enjoyment lo the play, 

Using the Vectrex in an area with strong overhead light can he 
disturbing, though, because the lighi is reflected by the screen 
behind the overlay (there is a small gap), diminishing the visual 
impact of the video images gliding along just below the surface 
of the overlay. 

Controllers 

If you press a small tab under the display, a hinged controller- 
box drops down: it can be moved to any comfortable playing 
position. On the control panel arc four pushbuttons and a joy- 
stick. For each game, any combination of controls may be called 
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VETREX'S GRAPHICS capabilities are shown In Web Warp. 




LEFT 



PiNBALL ISN'T DEAD yet! Shown here Is Flip Out pinball. 



into action. As a reminder to ihe game player, the function of 
each button is summarized at the bottom-right of every game 
overlay. The buttons don't have the same degree of travel as 
those in arcade games, but the feel of complete control and the 
capability lor manual rapid-fire is there. The joystick, however, 
is too short and has too much travel for some games. Perhaps as 
more Vectrex units are sold, someone will market an upgraded 
controller panel. It will be easy enough to install because the 
standard panel plugs into the console. A second controller jack is 



VIDEO 
GAMES 



also provided but. so far, two-player games have the opponents 
taking turns, instead of participating in head-to-head (or hand- 
to-hand) competition. 

In a recessed cavity behind the control panel is a ki si i button, 
the ON/off-volume control, and a small speaker. The audio 
amplifier within the unit can produce enough sound for even the 
noisiest playing environments. Sound quality could be en- 
hanced, however, if it were possible to hook up an external 
amplifier and larger speaker. Game cartridges plug into a sloi nn 
the lower-right side of the cabinet; if no cartridge is inserted, the 
unit automatically starts with its built-in game. 

Cartridges 

CiCE's initial library of cartridges includes some excellent- 
looking, -sounding, and -playing, games. Several are in the 
Asteroids vein, with a central rotating spaceship shooting at 
debris floating by. One of the favorites, however, \s Scramble, 
based on the arcade game of the same name. A jet fighter must 
maneuver through several levels of horizontally scrolling 
scenes. Various ground-based missiles and airborne enemies are 
out to blow away your fighter. At the same time, your fuel gets 
used up, requiring you to bomb fuel tanks along the way if 
you're going to have enough gas to destroy the enemy fortress in 
Level Six. 

New for 1983 are six cartridges, bringing the total to 18. Most 
notable of the new batch are Web Warp. Flip Out Pinball. and 
Spike. 

Web Warp is a two-screen adventure, starting you out piloting 
a space jet in a webbed, U-shaped trench receding to infinity. As 
you maneuver up and down the sides of the trench, the monitor's 
perspective of the web changes slowly. The net effect will give 
some players vertigo — that's how well graphics can be executed 
on the Vectrex. 

The pinball game is the first home-video version to provide a 
proper, vertically oriented, playfield. Flipper action is one of the 
best in home games, hot still not up to the real thing. Bail 
movement, however, will rival that of any other home pinball- 
game. One thing no videogame has yet done successfully, 
though, is to find a way to communicate to the video screen the 
effects of body-English on a pinball box. 

In Spike, the first talking videogame cartridge that doesn't 
need a synthesizer box. the skill required to help Spike rescue 
Molly makes up for the frivolous use of speech synthesis. In the 
first screen, for example, you must make Spike hopscotch from 
tile to tile before the one on which he is standing dissolves 01 
scrolls off the top of the screen. A successful trip m the end of 
that challenge reveals a doorway off to one side through which 
Spike must leap — only to encounter a different challenge of 
hand-eye coordination. 

The Vectrex games arc complex. For the most part, they are 
designed to keep even the "hot shot" arcader engrossed or 
challenged. At that GCE is very successful. Most of the games 
start out tough, and get more difficult from there. That's good 
news for home gamers who don't find Atari-type games 
challenging enough. Just remember, though, that until a broader 
range of cartridges appears, the Vectrex is more for the serious 
videogame player than for the novice. R-E 
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There are some innovative and exciting games 
scheduled for release this year. Here's a look at 
just a few of them. 




DANNY GOODMAN 



A VIDEOGAME EXECUTIVE, EARLIER THIS YEAR, LIKENED THE 

Atari 2600 to a Chevrolet, in that it is something of a mass- 
market standard and should enjoy a degree of longevity, even in 
competition with Maseraitis and Rolls Royces. There are so 
many 2600 consoles installed in homes — 10 million by some 
estimates — that an attractive market exists for new cartridges, 
new control lers and other add-ons just to expand the use of those 
existing videogames. And just as Chevrolet has a runner-up, 
Ford, to contend with, so Atari watches the second- best- seller, 
Mattel's Inteitivision. get the benefits of providing a lucrative 
aftemiarket as well. 

With so many engineers in dozens of companies poking 
around 2600 and In te! I i vision consoles, it's not surprising to see 
novel applications and software still coming around. Last year 
we saw Starpath's Supercharger soup up 2600 graphics resolu- 
tion. (See the separate article on the Supercharger elsewhere in 
this special section.) 

In 1983. CBS Video Games (41 Madison Avenue, New 
York, NY 1 00 10) is introducing a series of games that perform 
graphics enhancement within the cartridge itself. A special 
integrated circuit, developed exclusively for CBS, adds RAM 
capacity to the 2600 from inside the cartridge. One of the first 
two games to use the RAM-Plus IC is Wings, an aircraft sim- 
ulator that displays several instrument-panel readings, and the 
horizon line through the windshield. Another enhanced game, 
Tunnel Runner, attempts a three-dimensional perspective of 
walking down corridors in a maze. From a prototype we saw, 
however, the effect, though good, was not up to the illusion 
accomplished in Starpath's Escape from the Mindmasier game 
for the Supercharger. 

Spectra Video, Inc. is at work on three-dimensional games for 
which players must wear red-blue glasses like the ones they hand 
out at 3-D movies. The spatial effect in Vortex is of a three- 



dimensional field of meteors, through which you must maneu- 
ver a spaceship. 

2600 computers 

Emerson (One Emerson Lane, Secaucus, NJ 07094), Spectra 
Video (39 W. 37th St., New York, NY 1001 8). and Entex (303 
W. Artesia Blvd., Compton, CA 90220) have introduced com- 
puter keyboard add-ons for the 2600. The Entex version has a 
number of impressive features for a simple videogame supple- 
ment. Central to the Entex 2000 Piggyback Computer (about 
SI 30) is a Z80A microprocessor, 8K of ROM with a limited 
BASIC language instruction set, and 3K of RAM, which is 
expandable to 18K with an optional memory-expansion car- 
tridge. A standard, lull-travel keyboard includes nine function 
keys, four cursor-movement keys, and several other important 
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SOME GAMES CAN be played much easier with a roller controller. Shown 
here is Atari's Trak-Ball for ! he 2600. 







functions not found on other low-end computers. Software 
cartridges will focus on home management, self-help and 
elementary education. An optional cartridge will allow pro- 
grams to be saved or loaded on cassette, and RS-232 com- 
munications capability is planned. 

Atari will also have its own 2600 computer keyboard later this 
year. Probably called My First Computer, the add-on will offer 
enhanced graphics with a new series of cassette tape-based 
software. 

One of the more practical devices to appear on the scene this 
year is the Videoplexer, by Compro Electronics (365B Clinton 
St., Costa Mesa, CA), For about $60, you get a box capable of 
holding up to eight cartridges. At the press of a button, the 
Videoplexer selects one of the cartridges for play. That will save 
wear and tear on both cartridges and console slot, if you like to 
switch among several cartridges during a play session. Models 
are available for the 2600 and Intellivision. The toughest part, 
though, may be selecting only eight cartridges from your library 
to store in the Videoplexer. 

Controllers 

New joysticks and controllers abound, especially for the 
2600. Questar (670 NW Pennsylvania Ave., Chehalis, WA 
98532) offers a small rapid-fire box that goes in-line between 
any joystick and the 2600 console. The firing speed is adjustable 
with a knob on the box. The same company makes heavy-duty 
controller consoles that replicate the feel of arcade control- 
panels with joysticks and fire pushbuttons (one each for left- 



and right-handed players). A version with two fire buttons (for 
lefties and righties) is now available for Colecovision. 

Amiga (3350 Scott Blvd., Santa Clara. CA 95051), a new 
company in the game business, has demonstrated a Joy Board 
controller — a combination joystick and skateboard. You use the 
device standing up. controlling the eight-contact switch by 
throwing your weight in the appropriate direction . One applica- 
tion is with Amiga's skiing cartridge, in which you have a 
skier's eye view of the slopes as you try to maneuver through the 
gates. 

Atari has finally emerged with a few new control packages for 
the 2600. A track-ball controller should be available soon, as 
will a Proline joystick with a hand-contoured grip and faster 
response than the standard units. A new wireless joystick set will 
finally let Atari partially fulfil one of its dreams — a wireless 
all-in-one-controller console — that never made it to market. 

For less experienced 2600 players, a new Kid's Com roller 
will be usable with Atari's latest educational software endeavor 
with the Children's Computer Workshop (part of the Children's 
Television Workshop). Apparently, little hands have difficulty 
managing joysticks. Atari's answer is a 5 x 7-inch, 12-button, 
keyboard that uses overlays from each cartridge activity to let 
the kids move characters more easily or enter keyboard input. In 
one game, for example, four "arrow" buttons are used for 
direction and another button is pressed in place of a firf. button. 

Atari cartridges 

The first five titles in the series for 3-to-7-year-olds are 
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YOU CAN LEAHN some of a trucker's worries In Imagie's Truckin'. 



(tentatively). Oscar's Trash Race. Cookie Monster Munch. Big 
Bird's Egg Catch , Graver's Music Maker, and Alpha Beam. 
Later this year, the Atari Kid's Library will have new characters 
join the learning experience — including the Peanuts gang, anil 
Wall Disne) fa> mites Mickey Mouse, Donald Duck and others. 

Most of Atari's other introductions for the 2600 are from 
arcade titles. Centipede. Ms. Pac-Man (which docs more justice 
to the arcade original than Atari's Pac-Man does). Vanguard 
and Dig Dug will probably be the most popular, 

While most other software companies pursue arcade titles and 



be about the only software company to consistently lake a 
pop-culture theme and create an interesting, good-looking game 
around it. Two mure cartridges in its Star Wars series arc- 
planned for later this year, as they also tackle some of the most 
graphically challenging arcade conversions. 

New for Intellivision 

The 1 magic team has been busy working on Intellivision- 
compatible cartridges, and will likely take Intetlivision- 
cariridgc honors in 1983. fee Trek is a nerve jangling challenge 
to build an ice bridge across open water. With a rope and hook, 
you must catch chunks of ice as they float by and join them to the 
bridge you're already built. The catch is. however, that ice 
flowing in the water can also knock away pieces of the bridge 
you've made. 

A more strategic activity is Truckin'. besi as a two-player 
game. The rules are complex in this simulation of a trucking 
business. You make decisions about which loads you want to 
carry to specific destinations. You then follow true-tod ife road- 
maps, as you drive down the road i viewed out of the truck cab), 
through open country, into cities, etc.. to drop your load and 
collect payment. Money goes out. too. for gas. speeding tickets, 
repairs (if you're in a wreck! and so on. If you drive too long 
without resting, your top speed drops as you fall asleep. You 
may encounter a mad trucker who tries to run you off the road. 
There is so much going on, both on-screen and off, that you 
forget you're playing a simple home videogame. 

[magic, by the way, has also demonstrated that the Odyssey 2 
system is capable of interesting graphics after all. Odyssey 
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MS. PAC-MAN does a creditable job of adapting the arcade original. 



ANOTHER ATARI cartridge, Vanguard is a last-moving "shoot-em" game. 
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other popular-culture tie-ins (movie hits, TV shows, etc.) some 
of the best work is coming from the small group of successful . 
fresh game companies like Activtsion (2350 Bayshore Frontage 
Road T Mountain View. CA 94043) and [magic (20665 Fourth 
Street, Saratoga, CA 95070). The best games of 1983 are more 
likely than not to come from one of these two companies. 

Among contenders for the top 2600 cartridge crown will be 
Act tvision's Enduro. a challenging car-race game, complete 
with the most convincing fog sequence on home video. Robo- 
lank will he a favorite among hard-line gamers, as they steer a 
remote-control tank (the TV screen is looking through the tank's 
video camera) to meet the enemy under all kinds of environmen- 
tal conditions. Even those two, however, will have a tough time 
beating out River Raid lor its unending challenge. In that veT 
lically scrolling game, you're never quite sure how trick) the 
next series of waterways will be (you must steer your bomber 
only over water), nor how far it will be to the next fuel tank to get 
more gas. 

Parker Bros. (50 Dunham Rd., Beverly, MA 01915) seems to 



versions of the popular Demon Attack and Atlantis bring out 
some of the system's finest capabilities. 

One final mention of a cartridge from a company new to home 
games, but a respected veteran of the arcade scene: Sega- 
Gremlin Industries (16250 Technology Dr.. San Diego, CA 
92 1 27). One of its new Atari 2600 cartridges should prove to be 
a favorite among the dyed-in-thc-wool shooi-"em-up crowd. 
TracScait is one of the fastest action space lights around. The 
solitaire game uses the 2600's paddle controllers for nimble 
response of your multiple fighters as they twist and turn in free 
space. The play alternates instantly between offensive and de- 
fensive maneuvers and offers quite a challenge to those with 
quick hand-eye skills. 

There are now so many videogame cartridges available for the 
2600 and Intellivision that there would never be enough space 
here to comment on all of them. So keep tuned to Radio- 
Electronics every month, as we help you separate the great 
games from those that aren't, to stay on top of this fast-moving 
industry. R-E 



Whenever home-videogame enthusiasts 
gather to play and talk about games, there's 
almost always an argument as to which is the 
best videogame around. In this article we'll try 
to settle those arguments, or perhaps start 
a few new ones, by giving our choices of the best 
10 videogames to be introduced in the 
past 12 months. 
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Siarpath's Escape From 

The Mindmaster 

For Atari 2600 



I 




As many of you know by now, the 
Supercharger add-on for the Atari 2600 
greatly expands the graphics and memory 
capability of that game system. (If you are 
unfamiliar with that device, it is detailed 
in its own article elsewhere in this 
section.) Developed by Starpath 
Corporation (324 Martin Ave.. Santa 
Clara. CA 95050). the Supercharger uses 
specially designed tape cassettes rather 
than the usual cartridges. There are 
several advantages to that scheme. For 



Starpath 



Mindmaster 



graphics \ 



SOUND 



EASE 
OF LEARNING 



CHALLENGE 




one. cassette tapes are much cheaper to 
produce than cartridges, which allows the 
games to be sold at relatively tow prices. 
More important, however: Some 
ties, like Escape From The 
Mindmaster, use multiple loads. What 
that means is that the games can be made 
far more complex , with each load 
presenting new screens and challenges. 
Escape From The Mindmaster makes 
good use of the Supercharger's enhanced 
graphics, providing you with a view 



down corridors in a maze that rivals 
anything we've seen, even in computer 
games. There are four cassette loads in 
all. Within three of those loads are six 
completely different mazes. The fourth 
and final cassette load reveals your final 
score, plus a rating assigned to you by the 
"Mindmaster." Each maze challenges 
you to find four distinctly shaped "pegs" 
and their respective holes. Each peg has 
to be carried, one at a time, to its proper 
hole. When that task is completed, you 
have to find the secret door to move to the 
next, more challenging maze- 
One reason that the mazes gel more 
difficult is that as you move up, the pegs 
become more difficult to distinguish from 
each other. Also, the mazes themselves 
gel more complex. And then there is the 
problem of an alien stalker roaming the 
maze; he's out to eliminate you. You do 
have the advantage, however, of sound 
clues that give you a little forewarning 
when he's sneaking up on you or when 
he's just on the other side of a doorway. 
There are other obstacles you must 
overcome. For instance, in mazes two 
and up, dangerous force fields zap across 
some of the corridors you need to travel. 
Also, in the first five mazes, you will ran 
into icsts of coordination, memory. 
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reflexes, agility, and dexterity. In the 
meantime, you'll probably forge! where 
you saw that missing peg. There is a radar 
screen, however, that helps you see the 
entire maze from above, and where you 
are in it. 

/ \< ape From The MLindmaster is not a 
casual game, one that you ean play 
around with for a few minutes. A session 
ean last twenty minutes, or more if you "re 
really good at it. "1'he challenge for even 
very experienced game players will be 
much greater than it seems at first. And 
even though you start out with nine 
chances to beat the "Mindmaster," it will 
be many dozens of hours of play before 
even the best players can escape. 



Mattel's Bomb Squad 
For Intellivision 
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OF ALL THE LAkL"i CARTRIDGES 1N- 

troduced for mattel's (5150 Rosecrans 
Ave.. Hawthorne. CA 90250) In- 
tellivoice speech synthesis module. Bomb 
Squad is the one you're most likely to 
play again and again. Multiple display 
screens, a well- integrated electronic 
voice, and enough levels of difficulty to 
keep players challenged practically for- 
ever, make this game a worthy addition to 
the Intellivision library. 

In this game, you become a bomb- 
disposal expert (that is, if you become 
good at it) racing against the clock to 
disarm a massive bomb set to destroy the 
city within about twenty minutes. Your 
overall goal is to deduce the secret code 
number! s) hidden behind a grid of twenty 
squares. Each square represents an elec- 
tronic circuit, which must be repaired to 
reveal part of the secret number. With 
three tools (wire cutters, pliers, and a 



soldering iron), you follow instructions 
given to you via the voice module by your 
electronic associate, "Frank." Some 
components need to be replaced by jump- 
uhcrsby similarly shaped or colored 
parts from a kind of parts box on screen. 
Cutting out a piece in the wrong order 
sians the countdown timer going even 
faster, and Frank tells you if it's the 
wrong part, 

As with many Mattel games, this one is 
not easy to get the hang of at first and a 
thorough reading of the manual is in 
order. But once you get the idea, you' 1 1 be 
hooked. If. in the course of a game, you 
run out of time or guess wrong: Frank 
gasps. "Oh no!" and the city skyline 
Insus about one-third its buildings in the 
blast. By solving the puzzle, however, 
you're treated to a fireworks display and 
verbal plaudits. 



Coleco Venture 
For Coiecovision 




Early owners of Coiecovision videogame 
systems by Coleco (South Quaker Lane 
and New Britain Ave.. West Hartford, 
CT 06110) have had only a handful of 
high-resolution games to play, but most 
of those have proven to be verj 
appealing. The best of the bunch. 
however, is Venture, a home videogame 
that has proven to be more popularthan in 
arcade ancestor. 

You could call Venture an 
adventure-type game, but it's not in the 
tradition of Dungeons & Dragons. 
Rather, your screen character, called 
"Winky," must retrieve treasures from a 
succession of rooms. Each room has two 
entrances from a master hallway. 
Hallways are guarded by deadly "Hall 



Monsters. " Inside each room, a group of 
three creatures guards the treasures. 
Winky can shoot the creatures with his 
bow and arrow, or dodge them to retrieve 
the treasure and scram from the room 
without being touched. If Winky waits 
too long, however, a Hall Monster will 
come into the room and invariably catch 
him. 

What is so interesting about Venture is 
the number of different screens and music- 
tunes that appear during the course of the 
game. The first screen is a "macro" shot, 
with your Winky just a small dot. You 
maneuver him to an entrance to one of the 
rooms. Then the screen changes to a 
blow-up of that room, with its treasure 
and creatures. Each level has four rooms. 
After three levels ( 1 2 rooms), the rooms 
and their respective creatures repeat, but 
the creatures are a bit more aggressive. 

Venture is a joystick-crunching good 
game for the hard-core player. There is 
plenty of challenge as you in, to pick up 
all thirty -six treasures indicated on the 
scoring screen. The experienced player 
will, in time, "lop out" and find that the 
last four rooms repeat. But the graphics 
resolution of the creatures and extremely 
wide variety of music makes Venture fun 
to play over and over. 



Act i vis ion River Raid 
For Atari 2600 
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Although the prevailing attitude among 
gatne-industry observers is that women 
don't like to play heavy artillery 
shoot-"en>ups. they apparently haven't 
taken River Ruicl by Activision into 
account. That cartridge, which puts the 
player at the controls of nothing less 



sinister than a B-! bomber, was designe 
by a woman, Carol Shaw. 

Colors on River Raid's vertically 
scrolling screen are vivid, although the 
graphics are not necessarily more 
interesting than those of many other 
games on the market. The view is from 
above a low-flying bomber on a strafing 
mission up a river deep in enemy 
territory. Targets include ships. 
helicopters, bridges, and fuel tanks, Fuel 
tanks also contain precious fuel for the jet 
as it penetrates deeper into the mission. 
You have-the choice of flying over the 
tank to pick up gas, or blowing it to 
smithereens for points if you have enough 
fuel to gel to the next tank. 

On the ground below, the river breaks 
off into narrow channels in places. 
Joystick control of the bomber lets you 
bank left or right (with an accurate 
representation of the banking maneuver 
by the jet), or speed up and slow down as 
needed to lime shots or collect more fuel. 

What makes River Raid so appealing, 
is that if there is a pattern to the river and 
ill its ships or tanks, it will take a good 
long time to figure it out. There seems to 
be a wide variety of channel designs and 
density of enemy hazards. With the 
scrolling field below, you're never sure 
what kind of formation to expect, so 
you've got to look ahead, while making 
sure you don't run into a ship or river 
bank. You're also never quite sure when 
the next fuel lank will come — one more 
thing to worry about in this very 
enjoyable "quick-hit"-type game. 



f magic's Demon Attack 

For Intellivision 
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software for Mattel's Intellivision 
console. Instead of merely converting 
graphics and game play from 
Atari-compatible cartridges. Imagic is 
busy pursuing entirely different games 
for their Intellivision line. And, while 
some very exciting games are due from 
[magic in the second half of 1983, last 
year they produced a version of their most 
popular game ever. Demon Attack. 

The I nielli vision adaptation of that 
game is much more colorful than the ones 
available for the Atari 2600. Odyssey*, 
and Commodore ViC-20 computer; it 
also produces two alternating screens. 
The action in the first screen takes place 
on the Moon's surface, complete with 
craters and a view of the Earth in the 
background. Your job is to fire your laser 
cannon at the descending, bomb- 
dropping demons, which at first come 
individually, then in pairs, and then in 
squadrons of six across. In multiple 
demon waves, the enemies splil up as you 
stari making direct hits. If you survive 
thai pan of the game you move on to the 
second screen, which puts your laser 
cannon out in space. Your mission there 
is to try to destroy the demons" 
"flagship," This ship is a beautifully 
crafted piece of videogame art. Suicide 
patrollers (bird-like creatures) impede 
your shots as you wail for a chance to 
shoot at the revolving "Window of 
Vulnerability." A direct hit at the right 
instant destroys the flagship, and you 
return to your moon base to take on more 
intense waves of demons. 

Game play options allow for 
one- player, two-player competition (each 
player takes turns), or two-players 
working together (each player gets 
alternating four-second turns against the 
same wave of attackers). Imagic also 
offers an automatic firing option, which, 
as in Mattel's Astrosmash, saves the 
thumb from the strain caused by repeated 
pressing of the "fire" button. 

Demon Attack is surely one of the best 
shoot-'em-ups for the intellivision we've 
seen. 



Odyssey K.C.'s 
Krazy Chase 
For Odyssey 2 



Imagic (981 University Ave., LosGatos, 
CA 95030) has quickly become one of the 
foremost producers of third-party 
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Although Odyssey's (1-40 & Straw Plains 
Pike, Knoxville, TN 37914) overuse of 
mazes in so many of its games tends to 
make them look alike after a while, 
K.C.'s Krazy Chase is nevertheless an 
entertaining, non-threaiening game that 
the entire family can enjoy; it is clearly 
one of the very best available for that 
game system. It is also one of the first 
cartridges to make use of the Odyssey 2 
voice-synthesis module. 

The object of the game is for your 
■'K.C." character to munch up a 
multi-segmented, caterpillar- 1 ike 
creature called a "Dratapillar," as both 
maneuver through a maze. The 
Dratapillar has two aides, called 
"Drats," who are also in pursuit of K.C. 
Every time K.C. manages to eat a rear 
segment of the Dratapillar, it's open 
season on Drats, and K.C. can disable 
them temporarily, while claiming bonus 
points. The real danger for K.C. is the 
head of the Dratapillar, which is not 
disabled until K.C. finishes all the rear 
sections. At that point, a new, faster 
Dratapillar appears and the* chase is on 
again. 

Without the voice module, the game 
sounds are not alt that spectacular. But 
that is definitely not the case when the 
module is used. With it, for example. 
K.C. has something to say after 
completing each Dratapillar: 
"Incredible." He also lets out a 
contagious laugh that always elicits a 
chuckle from human players and 
onlookers, even after many, many times. 
Not all the bugs have been worked out of 
the voice-synthesis module, however, as 
occasionally the words don't match up 
with the action on the screen. In 
particular, words of warning or danger 
are issued, yet there is no hazard 
anywhere near. That detracts slightly 
from an otherwise thoroughly enjoyable 
game. 

The game may sound and look simple, 
but it is not a snap to master. The 
Dratapillar takes on considerable cunning 
and speed at higher levels. Compared 
with maze games available on 
comparable systems, K.C.'s Krazy 
Chase ranks well above Pac-Man and 
Night Stalker in that all-important 
element of good game play: play ability. It 
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appears 10 be extremely popular with 
young and old alike, and that's the best 
way 10 gauge any game's worth. 



Atari Missile Command 
For Atari 5200 
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Very few videogames have maintained 
their popularity for as long as Missile 
Command. Originally made famous by 
Atari's arcade game, the version 
developed lor play on the Atari 2600 
home system is generally thought to be 
one of the industry's best early arcade 
translations. Now Atari has introduced an 
even better version for their high 
resolution 5200 game system, one that 
offers exciting graphics and 
Irue-to-urcade action. 

In Missile Command, the player guards 
six cities with a missile launcher located 
at the bottom of the screen. Coming in 
from overhead (out of the sky. from 
satellites, and from low-flying aircraft) 
arc ballistic missiles that leave trails as 
they fall. You don't actually shoot at 
those missiles, however. Instead, you 
have to detonate an anti-ballistic missile 
in mid-air in the path of an oncoming 
lissile; that's done by directing your 
cursor to the assigned spot and pressing 
the 'Tire" button. IT you are successful, 
your anti-ballistic missile sets off an 
explosion that engulfs the enemy missile. 
Those you miss come to just above the 
planet's surface and, like any nuclear 
bomb, let off an explosion that can wipe 
out the nearest city. 

Of course, as (he game progresses, the 
waves of enemy missiles increase in 
speed and intensity. At best, you try to Till 
the sky with your own missiles' blasts, 
but your resources are limited. 



The display on the 5200 version is very 
crisp and colorful . as you might expect. If 
you have seen the arcade version, you'll 
marvel at the close resemblance. Perhaps 
the only difficulty you'll have with 
Missile Command is controlling the 
cursor accurately with the hand 
controllers non-self-centering joystick. 
But when used with the optional Trak Ball 
(the arcade version was one of the first to 
use that type of controller), you'll barely 
be able to tell you're not popping quarters 
for the privilege of playing. 



Activision Pitfall 
For Atari 2600 




If Pitfall by Activision (Drawer 7286, 
Mountain View. CA 94042) is the 
best-selling videogame cartridge of all 
time, it is deservedly so. It is one of the 
few long-session, adventure-type games 
that attracts players who otherwise prefer 
quick-hit. arcade-style activities. 

The goal is simple: Within twenty 
minutes, maneuver your screen 
character, "Pitfall Harry." over and 
through numerous hazards in search of 
dozens of treasures scattered about in the 
jungle. Mastering the hazards takes 
considerable practice, as it requires fairly 
precise timing to deal with the quicksand 
openings, swinging vines, and alligator 
mouths ready to eat Harry, 

The charm oi Pitfall is that there are so 
many avenues to explore and so many 
hazards to master that you can keep 
playing it for weeks and never exhaust its 
possibilities. Sure, the hazards repeat 
themselves a tier a good long time, but the 
opportunities lor scoring more points and 
discovering new shortcuts don't 
diminish, no matter how good you get. 



The game is graphically appealing, 
giving Harry much detail, and keeping 
the background, foreground, and hazards 
also interesting throughout. Sound 
doesn't play much of a role in the game, 
but the simulated Tar/an call as Harry 
swings on a vine is jus! the right kind of 
icing on this prize cake. This is one 
cartridge that should be on your "must 
have" list of 2600-compatible cartridges. 

Pitfall is also available for 
Intellivision, Although that version 
doesn't make full use of the console's 
graphics capabilities, the game play is 
definitely worth adding to an Intellivision 
library. 



Parker Brothers 

Frogger 
For Atari 2600 
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While the limitations of the Atari 2600 
console usually makes the exact 
duplication of arcade graphics and sound 
impossible. Parker Brothers (50 Dunham 
Rd, . Beverly. MA 019 15) has introduced 
a singularly faithful translation of a 
graphically complex arcade classic. 
Frogger. 

A favorite among members of the 
whole family, frogger is a defensive 
dodging struggle to get a series of green 
hoppers across the numerous hazards 
posed by a city and swamp. One or two 
players maneuver a frog through lanes of 
racing street traffic, and then make him 
hop onto moving rows of turtles and logs 
until he can leap into one of five home 
bays at the top of the screen, provided, of 
course, there is no alligator there. 

The game contains several fine points 

thai the designers successfully integrated 

into ihe home cartridge. For example, on 

continued on page 108 



^XMTmtK 





The words that ushered in talking pictures are now heard again on the videogame front... "You ain 't 
heard nothin' yet!" 



DANNY GOODMAN 



WHEN EVALUATING VIDEOGAME SYSTEMS AND CARTRIDGES. 

home gamers place first emphasis on graphics, the most readily 
apparent quality in the predominantly visual medium of televi- 
sion. Not enough attention is paid to sound quality or its effect 
on game play. Unfortunately, it seems that the designers of 
many cartridges pay equally little attention to the importance of 
sound. They borrow from a familiar library of sounds already 
employed in earlier generations of cartridges, arid in many cases 
add sound elements as pure ornament. 

The advent of low-cost solid-state speech synthesizers holds 
the promise of a greater use of sound as an interactive part of 
game playing. Instead of hand -eye coordination dominating the 
game play, clues can be "spoken" to the player, thus bringing 
into play the hand-<w connection. And since the hands, eyes, 
and ears are all controlled by the brain, there is an opportunity 
for well designed home- videogame cartridges to more Fully 
exercise the mind's ability to react to multiple stimuli. 

But, judging from early attempts by the few home-game 
makers to dabble in voice synthesis, a lot more work remains to 
be done in applying the technology meaningfully to game play- 
ing. GCE's Vectrex, Odyssey, and Mattel's Inteliivision all 
offer voice games having varying degrees of quality and game- 
play integration. 



Voice-synthesis basics 

Inteliivision and Odyssey use add-on modules to produce 
what are among the most natural sounding electronic voices 
available at consumer- product prices. Speech from the Vectrex 
system, on the other hand, is created by carefully programming 
the sound-generation circuitry already incorporated within the 
unit. 

The two add-on modules contain a speech-synthesis IC-set 
manufactured by General Instrument. Instead of the "robot- 
tike" speech created by linking synthesized phonemes I the basic 
sounds from which words are formed) together (Votrax offers 
such a synthesizer for a number of personal computers), the Gl 
IC's generate speech according to a method known as linear- 
predictive coding, or LPC.Toput it simply, LPC takes informa- 
tion stored in ROM (ftead Only A/emory) and produces speech 
according to a set of pronunciation rules programmed into the Gl 
IC's. The more ROM available to the Gl synthesi/.er, the larger 
its resident vocabulary. 

The information stored in the ROM is actually a highly 
compressed digital recording of a real voice. Human speakers — 
male or female, in any language or accent — can record sounds 
that are later "reconstituted" by theGI IC's, Real sound-effects 
can be similarly recorded. 
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COLECO ADDS VOICE to the Atari 2600 with the Gemini madule that uses special cartridges & tapes. 
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Although both Iniellivision and Odyssey use the same 
speech-synthesis method, that is where the similarity between 
the two ends. Each has taken a vastly different approach to 
marketing its voice technology, to designing its voice game- 
eanrtdges. and to the degree of interaction between voice and 
game play. 

Voice of the Odyssey 2 

Odyssey 2 ' s voice module — designed to match the game con- 
sole in appearance — fits over the top of the console without 
hindering access to the flat membrane keyboard. All power for 
the module comes from the original cartridge slot, and a new slot 
for cartridges is located on the module. A sliding volume control 
is located beneath its speaker. 

The voice-module circuitry contains a vocabulary of more 
than 100 words spoken by a male voice, plus many "pre- 
recorded" sound effects, and musical tones covering a two- 
octave range. Also stored is a complete set of allophones (speech 
sounds i thai can be linked together in any order to produce any 
word, although in a very artificial-sounding fashion. 

The words and allophones can be called up by a properly 
coded game cartridge. The cartridge does not need to contain the 
digitized voice data. but. rather, instructions that will cause the 
voice module to utter its words. The game cartridges, therefore. 
can be used either with or without the voice module. Game play 
is only "enhanced" (Odyssey's word) by the voice. !n other 
words, you can fully enjoy a game like K.C.'s Krazy Chase or 
Smithereens without the voice module. With the speech module, 
a voice is heard in the background; its purpose is to heighten 
excitement, and to add humor in spots. While that approach 
makes any voice-enhanced cartridge compatible with non-vocal 
systems, it also means that speech must not be so integrated into 
the game as to be essential for game play . 

An odd thing happens when playing voice-enhanced 



Odyssey 2 games. During a game, the words coming from the 
module don't seem to correspond very closely to the action on 
the screen . K.C.'s Krazy Chase is the most disturbing example. 
In that game, you control a munching creature (K.C.) who must 
devour each aft section of a multi-segmented caterpillar-like 
character (the Dratapillar) as it wends its way through a maze. 
Two other characters, called Drats. float about the maze. K.C. 
mustn't be touched by drats or the Dratapillar's head, or the 
game is over. The voice, presumably that of some supreme 
videogame being, urges you to "hurry," "look out." "run." 
etc. Even if K.C. is a long way from the nearest hazard, the 
voice is likely to tell you K.C. is in danger. 

Only at the end of each round, when K.C. lets out a high- 
pitched laugh and says, "Incredible," while his lips move and 
his eyes wink, does the voice help that cartridge. 

As Odyssey game designers continue to work with the 
capabilities of speech synthesis, they seem to be making the 
words correspond more closely to the action on the screen. In the 
two- player game Smithereens, the voice module reproduces the 
digitized sounds of explosions and the whistle of boulders 
screeching out of the sky. And in P.T. Barman's Acrobats (a 
version of Circus Atari), the voice output coincides with your 
scoring a string of points ("Grrreat!" and "Good"), or is heard 
when you fail to place the teeter-totter under the falling down (a 
mixture of "Oh!." "Aargh!." "Squash!." "Ouch!" etc.). 
Still, the words arc only an ornament for an otherwise playable 
game. 

An educational cartridge, however, brings along its own 
vocabulary. Sid the Spellbinder adds 99 new words to the 
Odyssey in a children's activity thai is half arcade-game, half 
spelling bee. Starting out with 20 missiles, the student must 
shoot away segments of Sid, a large centipede-like creature, as 
he snakes across the screen. The player earns points for each 
section hit. If he misses any by the lime Sid reaches the bottom 





BOMB SQUAD makes good use of speech capabilities. 



of the screen, Sid ems up souk 1 of the reserve missiles. Next 
comes a spelling bee. in which ihe voice asks for the spelling of 
three words from the cartridge vocabulary. Proper spelling 
(input by pressing the keys on the keyboard of the Odyssey 
console) earns more amnio for future rounds with Sid. 

Some words, like '"said" and "than," are not easily intellig- 
ible, even using the high quality LPC system. And. oddly 
enough, ihe cartridge quite frequently combines a prerecorded 
LPC voice with the cruder allophone-type speech within ihe 
same sentence. Perhaps children won't be as critical of the 
unevenness of voice quality as aduits may be. 

Educational cartridges, in which speech plays a crucial role, 
can be used only with the voice module. And. should the 
Odyssey 1 game designers wish to experiment with games that 
need speech synthesis to he effective, ihe capabilities are there 
for that, too. 

Intellivoice 

The folks at Intelli vision seem to believe that synthetic speech 
from their Intellivoice module should be a completely integrated 
game element. Voice games can be played only through the 
Intellivoice, and. unlike the Odyssey system, the voices come 
through the TV speaker together with the rest of the sound 
effects. The first few cartridges demonstrate the basic applica- 
tion of speech as a device to alert the player to action taking place 
off-scree 11 

The complexity of most Intellivision games in general makes 
Speech a welcome addition. The best-selling voice cartridge, 
B-17 Bomber, gives the pilot-player no fewer than seven differ- 
ent screen displays to choose from: a situation mail of Europe, 
aircraft controls, four horizontal views from the plane, and the 
view through the bombsight. While you're busy watching for 
fighters at 1 2 o'clock (ahead of you) a voice may warn of bandits 
at 9 o'clock. While you're trying to shoot an enemy plane down 
at 9 o'clock, your southern-accented bombardier alerts you, 
""Target in sight," which gives you only a couple seconds to 
change screens (via keyboard controllers), get your bombsight 
on target, and press the button. The bombardier shouts, "'Bombs 
away!" and then a John Wayne-sounding voice urges you to. 
"Watch out for flack." The voices are triggered only in re- 
sponse to specific actions or warnings. 

In "Bomb Squad." another long and involved game for the 
Intellivoice, speech plays the critical role of supplying you with 
instructions to replace time-bomb circuit-components with oth- 
ers. While you're busy with the wire cutters, grippers. and 
soldering iron on screen, the voice (your partner) guides you m 
the proper component sequence or tells what you're doing 
wrong. There's room for some humor as well. While you're 
feverishly working against the ticking clock to disarm the city- 
destroying bomb, the terrorist's voice taunts periodically spy- 



ing. "It won't be easy," A different type of voice module is 
being offered by Coleco for the 2600 and their own Gemini 
system. Instead of synthesizing sounds and voices, the Gemini 
Sound I uses game-driven cassette tapes. The games available 
now suggest that it will be primarily for younger game-players 
That it takes great care to develop a fully integrated voice 
game can be deduced from the as yet small library of Intellivoice 
cartridges. The fifth and latest game, tentative!) tilled Space 
Shuttle, puts you on board one of those magnificent delta- 
winged birds from countdown, through the deployment of 
pay loads, to touchdown on Earth. So far. no other Intellivision 
cartridge manufacturer has joined the Intellivoice movement: 
perhaps the feeling is that even more should be done with speech 
synthesis to make it a valuable element for games 

No modules 

The newest method of making games talk, demonstrated in 
the cartridge. Spike, for the GCE Vectre.x system, uses no 
external speech-synthesizer. Instead, the cartridge designers 
have found a way of making the regular game sound-system 
produce sounds like those of human speech. The complexity of 
speech is no small challenge to overcome, especially within the 
limitation of sound IC's best suited for musical notes, ex- 
plosions and other noises. 

The voice quality is far from that provided by linear predictive 
coding. As Spike's girlfriend, Molly, is grabbed by a bad guy. 
she yells, "Help Spike!" Her high voice sounds raspy (more 
like she's gargling than talking i, and artificial, as if in a cartoon. 
To make sure the player understands the words properly, a 
cartoon-like balloon emanates from her mouth, with the spoken 
words showing up on the screen. 

Purely suit ware-driven speech synthesis, like that used by the 
Vectrex, may also be available soon for the Atari 2600. Spectra 
Video, Inc. a relative newcomer to the videogame and computer 
hardware, software market, recently demonstrated a program for 
the Atari computer that spoke a few ornamental words in the 
course of the game. A versatile sound circuit, as offered with the 
Atari computer, makes it easier to accomplish that, but the 
implementation is the result of some clever programming. The 
company claims it will be able to work similar wonders on the 
2600. Perhaps an equally brilliant Intellivision designer will 
have the wherewithal to make the "Yer Out!" announcements 
in Major League Baseball sound more like an umpire really 
calling the play than just blowing his nose. 

The most exciting feature about voice synthesis is that its use 
in home videogames has barely begun. As game designers learn 
from each other and launch new ideas of their own . we can look 
forward to a better understanding of how speech can be inte- 
grated with videogame playing, and to seeing games that really 
stimulate more of the senses and mind. R-E 
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Not all the electronic-game action is 
taking place on TV screens. 
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attention, games of the non-video sort have not been idle. There 
continue to he new units hitting store shelves in the handheld and 
tabletop categories, including the more sophisticated strategy- 
games like chess. This year, even handhelds are getting into the 
cartridge act. including the First-ever programmable pocket 
LCD game. 

We have seen plenty of liny LCD games (many with built-in 
digital clocks) over the past two years, and 1983 will be no 
different. Almost all those games have what appears at first to be 
a multi-colored LCD display. But, on closer inspection, you'll 
find that the colors are overlays on the display window, and the 
moving figures are in the traditional black against the LCD's 
light gray background. 

Nintendo, a company best known for its arcade games like 
Donkey Kong, now otters twelve different Game & Watch 
models. Four of ihem even feature two different LCD screens, 
one on each side of their folding cases. In Donkey Kong. Green 
House, and Mickey & Donald (of Disney fame), a vertically 
oriented scene, like the "girders" screen in Donkey Kong, is 
splii into two horizontal half-scenes. The balance of Nitendo's 
line are called wide-screen games, and feature some familiar 
characters: Donkey Kong Junior. Snoopy (playing tennis). Pop- 
eye, and Mickey Mouse 

From F. Hattori & Co., Ltd.. a well known Japanese manu- 
facturer of electronic timepieces comes in a new lineup of pocket 
LCD games — Pop Gaines — with more-advanced lime functions 
than most other similar games. All thirteen units have an alarm 
as part of the timekeeping functions, while a few also have 
stopwatches. Three models also include AM radios (audible 



through an earphone), yet ihe units easily fit into a shirt pocket 
Prices range from $24.95 up to 539.95 for the radio games. 

A potential source of annoyance with games like these is the 
beeps and other noises they generate whenever an action button 
is pressed or a big score is made. With the Pop Games, and 
another set of games from Thumb Power, however, you can 
disable the tones if you'd rather play quietly. 

Pocket adventures 

For 1983, Mattel Electronics is adding two new games to it; 
varied and quality line of inexpensive handhelds. Likely to be a 
favorite is Master of the Universe, a maze-adventure-type game 
similar in concept to the LCD Pocket Dungeons & Dragons 
game introduced last year. Instead of being hand-eye reaction 
games (as most thumb-type games tend to be), Dungeons & 
Dragons and Masters are tests of memory and exercises in 
strategy as you move the central character through a grid. You 
see only one intersection at a time (its coordinates, such as 
'"A6." denoted on the screen). Aural and visual clues alert you 
to dangers in nearby quadrants, as you plot your attack. 

Programmabiliiy is second nature to home videogames, and is 
not unknown to tabletop games. But Palmtex takes the prize for 
the first LCD pocket game to offer plug-in cartridges. The 
Command Console (529.95 with one cartridge) is a hinged case 
(like a cosmetic compact case) measuring 4,5 x 2.8 x 0.8 
inches when closed. Each cartridge ($19.95) has its own multi- 
colored display screen to customize the graphics for the game. 
Twelve cartridges are planned for release by the end of 1983. 

Bandai America has developed a very sophisticated dual- 
panel LCD handheld game that recreates a nine-hole goifgame. 
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NINTENDO'S Mickey and Donald offers two separate LCD screens In Us 
folding case. 
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ANOTHER HANDHELD game from Nintendo— Ctonltey Kong Jr. 



The top panel of Challenge Golf can display nine different holes 
from a bird's-eye view. Each hole has dit'ferem combinations of 
hazards and surrounding terrain. Thai panel also displays the 
relative position of the ball as you hit it down the fairway. The 
bottom screen is a TV -camera-angle view of the golfer and 
surrounding area, A single button controls the backswing lyou 
see the club and amis in several positions through the swing) and 
the instant the ball should be hit. A late or early hit will slice the 
ball into the rough. Six screens depict the golfer at different 
positions along the hole: at the tee, down the fairway, and at a 
few distances from the pin. A digital score-display lets the 
player know the distance from the cup in meters to help in 
judging the power he should use for the next stroke. At under 
S40. this game is quite a value. 

Arcade hits 

In the tabletop-game area, arcade titles still dominate the 
action. Coleco has added a few new "hot" titles to its im- 
pressive, though expensive, collection of tabletop arcade 
games. 

Ms, Pac-Man is properly decked out in the multi-colored 
vacuum-fluorescent display with a red ribbon. As in the orig- 
inal, the bonus fruit (cherries) are on the move through the maze. 
In addition to the standard game, tlie Coleco version include- a 
two-player, head-to-head game, in which players try to outdo 
each other in scoring points for gobbling dots, monsters (when 
Ms. Pac-Man is pro(>erly energized, of course) and bonus fruit. 

Donkey Kong Junior was sure to follow on the heels of 
Donkey Kong. In Goleco's version, "Junior" is a solitaire game 
only, with two different multi-colored vacuum-fluorescent 
screens. 

One of the most graphically difficult games to reduce to a 
home version is the three-dimensional space adventure. Zaxxon. 
In Coleco's new vacuum-fluorescent-display tabletop edition, a 
visual perspective similar to that of the original is retained. 
There is no scale along the left edge to guide you to the proper 
altitude, but with some practice, you will be able to identify your 
position within the range of movement available to you. 
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YOU NO LONGER need a partner to play Sc/abWe— now you can play with Monty. 
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Parker Brothers will also get in the tabletop arcade action with 
an adaptation of the hilarious Qberl game. Qbert will sell for 
about $60. 

Three dimensional ily is Toniy's goal in their new series of 
3-D games. Each is housed in a binocular- sty led case. All three 
games, Planet Zeon, Thundering Turbo, and Sky Attack have 
multicolor displays whose designs recede to a single focal point, 
creating the 3-0 illusion. Most of the player action involves 
simply moving your ship or car left or right to avoid oncoming 
obstacles, and firing shots with buttons on the top of the ease. 
The games, which will be priced under S50, need to be played 
under an external light-source. 

Invisible chess 

If your electronic-gaming preferences lean toward more 
strategic endeavors, computer-chess games are more likely your 
style. Of the few new chess games this year, the most striking is 
surely Milton Bradley's Grand Master, 

You may have seen robot chess games before, in which the 
chess computer, in response to your move, activates a mechan- 
ical arm to pick up a piece and move it to the appropriate square. 
While you may not understand all the computer wizardry going 
on inside the game, at least you can see your "opponent" move 
his piece almost like a human player. But with Grand Master, 
there is no robot arm. The computer's pieces merely slide along 
the board from one square to another. It's like playing chess with 
the Invisible Man. The game offers twelve skill- lev els. and 
some features you don't find on any other games. If you want the 
computer to give you a hint for your next move, it will wiggle the 



piece you should use. The computer also stores the moves for the 
entire game in its memory so you can watch the pieces go 
through a replay of the last match. And unlike robot games that 
have sold for well over S 1000, Milton Bradley hopes to offer its 
marvel for around $500. 

Computer Scrabble 

There is hardly a traditional board game that has been ignored 
by electronic designers. Monopoly has been computer-enhanced 
since last fall. Now, Scrabble, one of the all-time-favorite word 
games, has two electronic editions that allow solo play, One is 
available as a program from the Applie I! and Apple It + comput- 
er. In that version, the entire board is shown on the video 
monitor. 

The other version, called Monty Plays St nibble (Monty is the 
computer), is a tabletop unit. An LCD screen acts as a "win- 
dow" to an entire Scrabble board, which Monty remembers. 
Letters are supplied to the human player at random (from the 
usual assortment of tiles). When you've formed a word, you can 
scroll around the board to place it where it will earn the most 
points. Monty does the same, but he has the advantage of a 
built-in 12,000 word dictionary. Additional modules of 16,000 
words are also available. Monty keeps score ( he knows where all 
the bonus squares are). Monty Plays Scrabble really needs to be 
phis ed with either a standard Scrabble board, or with the printed 
paper pads available from Seichow & Righter. All in all. it's a 
clever and engrossing translation of a time-tested game. Such 
sophistication won't be inexpensive, however. Monty is priced 
at around SI 25. R-E 
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A discussion of low-frequency reception would not be complete without mentioning 
loop antennas — the subject of this article. 
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LN PARTS I, 2, 3, AND 4 

of this series (in the 
February through May issues of Radio- 
Electronics), we covered several aspects 
of low-frequency receiving techniques, 
including the design and construction of 
an active-antenna system using a vertical 
whip. This time we'll discuss a different 
type of antenna — the loop. While this 
isn't exactly a construction-type article, 
the ambitious reader will find that he can 
make his own loop-antenna system using 
the information presented. 

Perhaps the most imponant difference 
between loop antennas and the whip an- 
tennas that we have previously discussed 
is the loop's directivity. (The vertical 
whip is, of course, omnidirectional and 
cannot indicate the direction from which a 
received wave comes.) Before we can 
talk more about this directive property, 
we have to take a look at how an electrical 
signal is induced in the loop by a passing 
electromagnetic wave, and at some 
general electrical characteristics of loop 
antennas. 



Loop-antenna characteristics 

A current is set up in a loop antenna by 
a changing magnetic field. (That current 
is equal to the integral of the electric field 
that is induced around the loop.) The 
sensitivity of a loop is directly pro- 
portional to the loop area and to the num- 
ber of turns in the loop. It is, in general, 
inversely proportional to the wavelength 
of the signal. Small receiving loops for 60 
kHz (WWVB) require a preamplifier 
with a voltage gain of 30 dB or more to 
make them comparable in performance to 
a small active whip-antenna. 

The inductance of the loop winding 
itself makes loop antennas frequency- 
sensitive. Because of that, it becomes dif- 
ficult to make such antennas with wide- 
band characteristics. To increase the 
sensitivity of a loop, multiple-turn coils 
are used at the VLF-LF range. However, 
the distributed capacitance of the wind- 
ings acts with the loop's inductance to 
decrease the antenna's frequency re- 
sponse. That, however, is not always a 
disadvantage. The frequency selectivity 



of a loop winding is often an advantage in 
that it can provide for rejection of out-of- 
band signals (in other words, it can form a 
sharply tunable antenna- system). Loop- 
antenna systems seldom have 
intermodulation-distortion problems be- 
cause of their lower sensitivity, lower im- 
pedance level, and better selectivity. 

Directivity of loops 

Perhaps the most significant and valu- 
able property of loop antennas is the fact 
that they can be used to determine the 
direction of an arriving signal. Let's look 
at how they can do that. Consider a loop 
and a vertically polarized passing 
electromagnetic wave as shown in Fig. 
I -a. A voltage will be induced in the 
vertical members of the loop, but none in 
the horizontal ones. If the voltages in- 
duced in each vertical member are the 
same (as they would be if the plane of the 
loop were perpendicular to the direction 
of travel, Z, as shown), then no current 
will flow. However, if the plane of the 
loop is parallel to the direction of travel of 
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FIG. 1— AN ELECTROMAGNETIC WAVE can be 
described by its electric component (E), mag- 
netic component (H), and direction of travel (Z). 



the oncoming wave , as shown in Fig. 1 -b, 
then the wave will reach one side of the 
loop before the other, the total voltage 
around the loop will not be zero, and 
current will flow. The voltage induced in 
the vertical members is proportional to 
the height of the loop, and the voltage 
difference between the vertical members 
is proportional to the width of the loop. 
Therefore, the voltage around the entire 
loop is proportional to the product of its 
height and the width — that is, its area. 

Another way of reaching the same con- 
clusion is to say that the voltage induced 
around the loop is proportional to the rate 
of change of the magnetic-flux linkages 
through the loop. Then it is obvious that 
the area of the loop is the controlling 
factor, and the loop will receive the most 
signal when its plane is normal (per- 
pendicular) to the magnetic field (H) of 
the oncoming wave (or in the same plane 
as the direction of travel of the oncoming 
wave). 

Direction-finding shortcomings 

The directional properties of loop an- 
tennas that we have just described permit 
you to null out interference or to obtain a 
broad peaking of a signal merely by rotat- 
ing the loop. However, loops, though 
they are often used because of their rela- 
tive simplicity, are not ideal direction- 
finding antennas. 

Loops cannot distinguish between sig- 
nals that arrive from opposite directions 
(for example, north and south). Another 
drawback is that trying to determine the 
source of a signal that arrives at an angle 



different from that of the ground wave 
(not exactly head-on) will usually result 
in an error. Ground waves themselves 
frequently arrive "tilted." That tilting is 
often due to the magnetic effects of such 
things as the steel I-beams of buildings 
(which distort the boundary conditions 
even for close-in ground-wave recep- 
tion). One way that the problems caused 
by downcoming ("tilted") waves can be 
reduced is by using an Adcock antenna. 
We won't discuss that antenna in any 
detail except to say that it operates by 
cancelling out voltages induced in its 
horizontal members. A third problem that 
loop antennas have in direction- finding 
applications, especially at low frequen- 
cies, is due to the antenna effect. The 
antenna effect is seen when a direction- 
finding antenna acts like a simple, non- 
directional one. Loop antennas, when 
used at low frequencies, are subject to 
that effect because their size is only a 
fraction of a wavelength, and they pick up 
interference from a signal derived from 
the electric, rather than the magnetic, 
field. A loop's symmetry should ideally 
cause that signal to be cancelled out. but 
in real systems the effect is often the 
source of problems. 

Resolving those problems 

If you were to turn a loop antenna 
through 360° and observe the strength of 
the signal received, you would obtain a 
reception pattern that looked like a figurc- 
8. Such a pattern leaves you with a 180° 
uncertainty as to which direction the sig- 
nal is from. That uncertainty can be re- 
solved by using a whip antenna in con- 
junction with the loop to cancel one of the 
lobes of the figure-8 pattern. That is done 
by coupling the output of the vertical an- 
tenna to the loop so that the voltage in- 
duced in the loop by the coupling is 90° 
out of phase with the voltage the passing 
wave induces in the vertical antenna. Fig- 
ure 2 shows the cardiod directional pat- 
tern that results from combining the 
figure-8 with the omnidirectional pattern 
from a whip. The sense of the incoming 
signal is usually determined by rotating 
the loop to cancel one of the lobes of the 
figure- 8. In practical systems it is neces- 
sary to provide some phase- and 
amplitude-balancing between the two an- 
tennas. 

To reduce the antenna effect that dis- 
torts the loop's directional pattern, and to 
obtain the best performance (in terms of 
detecting sharp nulls and uniform 
amplitude-peaks as the loop is rotated), 
the loop should be mounted within an 
electrostatic shield. That arrangement 
balances the loop by making sure that all 
parts of it will have the same capacitance 
to ground. That shield or cavity also pro- 
tects the loop from the induction field 
created by nearby disturbances. The in- 
duction field refers to the electric and 
magnetic fields in the immediate vicinity 
of an antenna. Those fields decrease 
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FIG. 2— A WHIP ANTENNA combined with a loop 
antenna can remove the ambiguity as to the 
sense of the oncoming wave. 



rapidly in strength with distance, and the 
induction field is usually ignored (and the 
radiation field is all that is considered). 
However, wires and other metal objects 
near the loop can take energy from a pass- 
ing wave and produce induction (and 
radiation) fields that can induce spurious 
voltages in the loop. 

A shield over a loop antenna (one type 
of shielded loop is shown in Fig. 3) will 
not appreciably decrease the amount of 
magnetic flux that passes through (and 
links with) the loop when a wave goes 
by — as long as it does not form a com- 
plete (shorted to itself) turn. An insulated 
segment or gap is always left in the shield 
so that it does not become a shorted turn . 
Without the gap, the shield would form a 
shorted turn and it would reduce the mag- 
netic field linking the loop so that no 
signal could be received by the interna] 
wire(s). With the insulated segment or air 
gap, alternating currents can be induced 
in the metal shield (but no current will 
flow), and voltages will be induced in the 
internal wire(s). Some experimenters 
have wound loops inside slit Hula-Hoops 
and then shielded them by wrapping the 
outside with aluminum tape, leaving a 
gap in the tape at the top of the loop. 
Ferrite-eore loops (which we will discuss 
shortly) are usually mounted axially in a 
trough or U-shaped channel (with the top 
and ends open to prevent a shorted turn) 
for electrostatic shielding. 
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FIG. 3— AN ELECTROSTATIC SHIELD can im- 
prove the performance of a loop. 
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FIG. 4— CONSTRUCTION OF A BOX FR AM E. The "U" channel forms an effective electrostatic shield. 



live as a single- layer coil that covers 
almost the whole length of the rod. Un- 
fortunately a long coil has a problem in 
that the distributed capacitance of the coil 
winding is quite high, and the Q of the 
long coil will not be as good as a coil with 
a better "shape-factor" (smaller length- 
to-diameter ratio). To maximize the coifs 
sensitivity to the magnetic field in space, 
the product of the number of turns and 
effective permeability of the rod should 
be as large a number as possible. From 
Fig. 6 it can be seen that the whole length 
of the rod should be used to maximize the 
effective permeability. Another factor to 
consider is the effect that the ferrite mate- 
rial used has on the Q of the coil. (At low 
frequencies, the maximum Q that can be 
obtained depends on the core material, its 
size, and the signal frequency.) Figure 7 



A method for making a square box- 
frame loop is shown in Fig. 4. A long 
length of U-channel aluminum is formed 
into into a box frame by cutting slots into 
the side of the channel and then bending 
the material. A small gap with a plastic 
insulator in it is left at the top of the frame; 
the insulator holds it together and pre- 
vents it from forming a shorted loop. The 
coil winding is supported on plastic foam, 
just below the outer edges of the U- 
channel. 

Winding loops 

The distributed capacitance of the loop 
may, especially at low frequencies, cause 
the current to vary at different points on 
the loop and cause deviations in the di- 
rectional pattern. A technique for reduc- 
ing the distributed capacitance of the loop 
windings is to make the loop in a mobius 
form, A mobius loop is one where the coil 
is '"twisted" so that (except at the start/ 
finish point where the wires cross) all the 
"even-numbered" turns are adjacent to 
one another, with the same being true for 
the '"odd-numbered" turns. The distrib- 
uted capacitance of the mobius-type an- 
tenna shown in Fig. 5 is about one-half 
that of the antenna illustrated in Fig. 4 — 
even though both contain the same num- 
ber of turns. The mobius-wound antenna 
also has a wider bandwidth. 

Effective length 

When we discussed active-antenna 
systems, we frequently mentioned the 
effective length of an antenna (often re- 
ferred to as effective height). We can also 
talk about the effective vertical length of a 
loop antenna. An approximation for com- 
puting the effective length, / c , of loop 
antennas is: 
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where X. = the wavelength in meters; n = 
the number of turns in the loop; A = the 
cross-sectional area of one turn in 
meters 2 ; ft r = the effective permeability 




FIG. 5— MOBIUS WINDING METHOD to reduce distributed capacitance. Four turns of the winding are 
shown in a. The corresponding corners on the box frame are shown in b. The finished winding should 
look like c. 



oflhecorematerial(= 1 foraircore);and 
X, = 3 x 1 K /frequency in Hz. 

Small-size ferrite-core loop antennas 
It is often useful to consider the small- 
est practical size of loop antenna that can 
be used, say for reception of signals such 
as those from WWVB at 60 kHz. Using a 
ferrite core increases the effective per- 
meability of the core and, as you can see 
from equation 1 , that increases the effec- 
tive length. Ferrite cores are available 
commercially in several different per- 
meability ranges. Figure 6 is a chart that 
illustrates the effective permeability of a 
ferrite rod compared to the bulk per- 
meability of the ferrite material. 

The whole idea of using a ferrite-rod 
core is to increase the magnetic flux den- 
sity through the loop. For the maximum 
effect, you want to have as much of the 
core exposed to the winding as possible. 
Compact, multiple-layer coils in the cen- 
ter of a long core-rod are never as sensi- 
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TABLE 1— Loop Antenna Comparisons 






Antenna 


Square air frame 


Square air frame 


Small ferrite rod 


Small ferrite rod 


Small ferrite rod 


Small ferrite rod 


Materials 


Aluminum channel 


Aluminum channel 


Amidon 800 p. rod 


Amidon 800 p. rod 


Amidon 800 |i rod 


Amidon 800 p. rod 




6 feet x y 2 


6 feet x '/;■ ■ ' ■■ 


with trough shield 


with trough shield 


with trough shield 


with trough shield 




inch 


inch 










Coil size 


18V4 x 18'/; 


18% x 18'/ 2 


T/z x '/s-inch 


7Vi x /a-inch 


Th x '^-inch 


714 • 'i-inch 




inches 


inches 


solenoid 


solenoid 


solenoid 


solenoid 




multiple layer 


single layer 








-f 


Turns wire 


46, No, 28 


43. No. 28 enamel 


555—270 left-hand 


555—270 left-hand 


555—270 left-hand 


555—270 left-hand 




stranded Teflon 




285 right-hand. 


285 right-hand, 


285 right-hand. 


285 right-hand, 


Inductance 


insulated 




No. 30 enamel 


No. 30 enamel 


No. 30 enamel 


No, 30 enamel 


2 6 mH 


2.5 mH 


6.9 mH 


6.9 mH 


6.9 mH 


6.9 mH 


Capacitance 


290 pF 


145 pF 


330 pF 


330 pF + 27 pF 


330 pF + 680 pF 


330 pF - 39000 pF 




(distributed 


(distributed 


(distributed 


(distributed + 


(distributed + 


(distributed t- 


capacitance) 


capacitance) 


capacitance) 


external 


external 


external 








capita nces) 


capitances) 


capacitances) 


Resonance 


180 kHz 


275 kHz 


107 kHz 


100 kHz 


60 kHz 


11 kHz 


Effective 














Height 


2.5 cm 


2.5 cm 


1 cm 


1.4 cm 


88 cm 


.16 cm 



ESP0NSE OF FERRITE ROD 
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FIG. 7— THE RESPONSE OF A LOOP ANTENNA 
depends upon the response of the core as well 
as the response of the loops wound on the core. 



x 7 x Vi inches. It also describes the 
antenna's response with and without ex- 
ternal capacitances added. The winding 
properties of the ferrite-core loop are in- 
cluded in Table 1 , and Fig. 8 shows the 
ferrite-core loop-antenna itself. 

Comparing loops 

The comparative properties of a ferrite - 
rod antenna and the two air core box 
frame loops (shown in Figs. 4 and 5) are 
shown in Table 1 . The scramble-wound 
box loop, which is in a slightly smaller 
U-channel, has a higher winding capaci- 
tance that results in a resonant frequency 
of 180 kHz. The mobius flat- wound loop 
has only half the winding capacitance and 
almost the same inductance. That results 
in a higher resonant frequency of 275 
kHz. Both of the air-core box loops are 
intended to be operated in the wideband 
mode with no external tuning- 
capacitance. The mobius box-frame loop 
has exceptionally deep nulls of 40 dB or 
more in the 60-kHz to 100-kHz frequency 
range. The ferrite- rod loop is intended for 
fixed-frequency use (tuned to 60 kHz 
with an external tuning-capacitor) for 
WWVB reception. Similar ferrite loops 
(where the loop coil and housing is differ- 
ent for each frequency band) that cover a 




mm 

FIG. 8 — AN ACTIVE ferrite-core loop antenna in its trough shield. 



wider frequency range are available com- 
mercially from several sources. 

For an untuned box-loop, the upper- 
frequency limit is determined by the self- 
resonant frequency of the coil and its dis- 
tributed capacitance. The effective length 
is greatest at that point, and it decreases 
by a factor of 10 or so at the 10-kHz 
low-frequency end. The box loop can also 
be tuned by placing a tuning capacitor in 
parallel with the loop coil. That will in- 
crease the Q, but a preamplifier with a 
higher input- impedance will be required. 
The best power transfer from the loop coil 
to the preamplifier is usually obtained 
when the loop impedance and the pre- 
amplifier input impedance of the pre- 
amplifier are in the same impedance 
range — which is not at highest Q. In de- 
signing loop antennas there is always a 
compromise to make between selectivity 
and sensitivity. An untuned loop with a 
rather broad self-resonant frequency peak 
(which is the case for the flat mobius-coil 
box-loop) provides the best sensitivity 



and also the deepest nulls of the antennas 
compared in Table 1 . 

Balanced loops 

As we discussed previously, to obtain 
the best null -performance, loop antennas 
should be operated so that the capacitance 
between the antenna and electrostatic 
shield is the same at all points along the 
loop. With a single winding that's a prob- 
lem, since one end of the winding has to 
be grounded in some way. A loop with a 
center-tapped winding is often used 
together with a preamp with a balanced 
input, but there is a better way of winding 
loops on long ferrite-rods that also re- 
duces the inductance of the whole wind- 
ing and results in a single-ended terminal 
for the loop. 

The technique, developed by the U.S. 
Army Signal Corps many years ago. in- 
volves making right-hand- and left-hand- 
sense windings starting at the center of the 
core. The resulting loop, shown in Fig. 9, 
still has opposite-phase nulls off opposite 
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ends, but now has excellent electrostatic 
symmetry with respect to the trough 
shield. (The ferrite-core loop discussed 
earlier was a balanced loop.) The 
sensitivity of this coil is about the same as 
that of a coil wound in a single direction 
from one end to the other, but the in- 
ductance is reduced, resulting in a higher 
self- resonant frequency. The termination 
point in the center of the core practically 
eliminates induction-field noise-pickup, 
even with a single-ended preamplifier 
system. When winding a coil with a re- 
latively large number of turns, it is advis- 
able to check the winding for inductive 
balance because the ferrite core material 
may not be uniform from end to end. 
Another factor contributing to non- 
uniformity is that it is difficult to wind a 
perfectly spaced coil by hand. That is why 
the figures indicating the number of turns 
on each side of the antenna described in 
Table 1 are different. 

To tune the balanced-loop coil arrange- 
ment shown in Fig. 9 to resonance at 60 
kHz, a fixed capacitor of about 500 pF 
can be placed in parallel with a small 
variable capacitor of up to 350 pF (and the 
330-pF distributed capacitance of the 
coils) . That allows the total capacitance to 
be set to about 1000 pF — the capacitance 
required for resonance with the 6.89-mH 
inductance indicated in Fig. 7. 
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TUNING CAPACITANCE 

FIG. 9— A BALANCED LOOP with a single out- 
put can be made by using the left-right winding 
technique shown here. 



Balun method 

Another technique for making the 
capacitance of a single-winding loop 
symmetric with respect to the electrosta- 
tic shielding is to employ a toroidal balun 
(B/tLanced-line to t/A/ba lanced -line) 
transformer between the loop winding 
and the preamplifier. That technique is 
illustrated in Fig. 10. The balun is used 
with the air-core box loops shown in Fig. 
4, which have no center tap on the loop 
windings. The trifilar- wound transformer 
consists of about 30 turns of No. 30 in- 
sulated wire-wrap wire twisted 6 to 8 
turns-per-inch and wound on an Amidon 
(12033 Ostego St., North Hollywood, 
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TRIFILAR-WOUND TOROIDAL TRANSFORMER 
ON AMIDON FTEDA-75 QR FT8J-75 C0HE 
2(IT0 30TURNS.N0. 30 WIRE-WRAP WIRE 
TWISTED 6 TURNS PER INCH, 
FIG. 10— A TRIFILAR BALUN used between a 
balanced loop and a preamplifier with an un- 
balanced input. 



CA 91607) FT82-75 high-permeability 
ferrite core. That makes the loop coil, 
which is a balanced source, look like an 
unbalanced source to the preamplifier. 
Baluns can also be used with ferrite-core 
antennas wound in a single-direction (in- 
stead of the right-left method of Fig. 9.) 

Loop antenna locations 

Loop antennas are much less sensitive 
than small whips, but they have the 
advantage of having more selectivity as 
well as having directional null- and 
peaking- properties. It's a good idea to 
place a loop in the attic of a house well 
away from the electrical appliances and 
power lines, and to keep it away from 
major steel structural members (which, 
distort the local magnetic field). 

High-gain preamplifier 

When designing an active-whip an- 
tenna, we considered the whip to be a 
voltage source with a high internal im- 
pedance requiring current-amplification, 
and (to reduce attenuation due to a mis- 
match) we wanted the preamplifier also to 
have a high input-impedance. However, 
with a loop antenna, which is considered 
to be a low-impedance current source, we 
want a low-impedance voltage amplifier. 

Almost all LF loop antennas will re- 
quire a preamplifier with a voltage gain 
on the order of +30dB. Low-noise per- 
formance is more important here than 
with whip antenna preamps because of 
the lower signal levels at the loop ter- 
minals. There is a great variety of circuits 
possible, but one of the simplest uses a 
power- FET or VMOS-FET like the one 
shown in Fig. 1 1 . That preamp should be 
mounted directly at the terminals of the 
loop in a weatherproof shielded box or 
inside of a trough shield (with the balun 
transformer, if required). The output of 
the amplifier is fed (through a coaxial 
cable) back to the same receiver coupler 
that we used with the active antennas de- 
scribed in previous articles . The gate-bias 
voltage -divider trimmer potentiometer is 
adjusted so that the operating current of 
the receiver coupler is about 40 rnA. The 
VMOS transistor used can be the Silico- 
nix VN10KM. You can also use an ITT 
BS170 — which has properties similar to 
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1/uF TANTALUM 
FIG. 11— A LOOP-ANTENNA PREAMPLIFIER 
used for a frequency range of 1 kHz to 500 kHz. 
The transformer is a audio-output transformer — 
200 ohms center-tapped : 6 ohms center-tapped. 
No connection is made to the secondary. 



those of the VN10KM, but a different 
pinout. The series resistor for the gate 
bias, about 15,000 ohms, is chosen to 
approximately equal the reactance of the 
loop coil at the highest or cutoff 
operating- frequency. If a tuned loop coil 
with a higher Q is used, then the value of 
the resistor should be increased in value to 
100,000 ohms or so. The output transfor- 
mer can be the primary winding (about 
200 or 600 ohms) of a subminiature or 
ultraminiature audio transformer. The 
secondary can be left open for operation 
up to the 500-kHz region. At higher fre- 
quencies, a bifilar toroid — such as the one 
wound on an Amidon FT50-75 core for 
the wideband active whip preamplifier- 
can be used as an output transformer. The 
preamplifier will have a voltage gain of 
about 30 dB when driving a 50-ohm load 
at the receiver coupler. 

Bench testing loops 

You can evaluate the resonant frequen- 
cy of a small loop-antenna system by con- 
necting a coupling coil and a 50-ohm load 
resistor in parallel as a termination at the 
end of a coaxial cable from a signal gener- 
ator. For low-frequency testing (below 
500 kHz) the coil can be a 1-mH pi- 
wound RF choke. The probe is brought 
very close to the loop under test to inject a 
small amount of signal by magnetic or 
inductive coupling. The output from the 
loop and/or a suitable preamplifier are 
then observed (either on an oscilloscope 
or a receiver) as the signal generator is 
tuned over the desired frequency range. 
The coupling sensitivity of both the probe 
coil and the loop will decrease at lower 
frequencies. This simple magnetic probe 
will allow you to obtain a good idea of the 
loop resonance and its general perfor- 
mance. You can also estimate the loop 
inductance by placing known capacitors 
in parallel with the antenna and then 
observing the response. The coil's dis- 
tributed capacitance can be estimated by c 
computing the difference between the re- m 
sonant frequencies of the loop with and ^ 
without the added tuning capacitance.R-E S 
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Following the sun 

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 



I WANT TO THANK ALL OF YOU FOR THE 

great response to our invitation to send in 
your questions related to hobby electron- 
ics. The amount of mail has been very 
gratifying. 

Just because 1 have a backlog of ques- 
tions, however, don't hesitate to send any 
more that you may have. And don't forget 
to send in any circuits and/or applications 
that you have found useful. Those chosen 
for use here are not printed in the order 
that they are received. One could come in 
tomorrow and go immediately to the top 
of the list. It depends entirely on the na- 
ture of the inquiry or circuit/application. 

How are your letters chosen for Hobby 
Corner? It's quite simple and straightfor- 
ward: the highest priority goes to those 
that 1 feel will be of the greatest interest to 
the largest number of readers. 

Unfortunately, some of the items that 
seem to fit that requirement cannot be 
used, i am flattered by some of the ques- 
tions thai have appeared in the mailbag. 
They indicate tremendous confidence in 
me and the others here at Radio- 
Electronics, However, there is no way 
we can come up with a design for a circuit 
that is simple to build, has a parts cost of 
no more that S 1 5 , and works better than 
the $195 commercial unil you would like 
to have ! We wish we could help, but there 
are limits! 



AN INVITATION 

To better meet your needs. "Hobby 
Corner" will undergo a change in di- 
rection. It will be changed to a 
question-and -answer form in the near 
future. You are invited to send us 
questions about general electronics 
and its applications. We'll do what we 
can to come up with an answer or, at 
least, suggest where you might find 
one. 

If you need a basic circuit for some 
purpose, or want to know how or why 
one works, let us know. We'll print 
those of greatest interest here in 
"Hobby Corner." Please keep in mind 
that we cannot become a circuit- 
design service for esoteric applica- 
tions; circuits must be as general and 
as simple as possible. Please address 
your correspondence to: 

Hobby Corner 

Radio-Electronics 

200 Park Ave. South 

New York, NY 10003 



Jdress 



Following the sun 

Mark Zilm (CO) sent a nice letter in 
which he asked for suggestions for a 
method of automatically tracking the sun 
with a solar collector. Well, Mark, the 
task isn't all that difficult unless you need 
to track the sun precisely. Fortunately, 
such precision is seldom necessary. 

I'll outline an approach to the problem 
and most readers can fill in the details for 
themselves. If enough of you need addi- 
tional help, we'll work it out together here 
in a future column. 

Let's see just how much we can sim- 
plify the requirements. First, the collector 
need be moved in only one plane if it is 
mounted on a polar axis. Then, all you 
have to do is to turn it clockwise (as seen 
from the top) to follow the sun as it moves 
from east to west. Of course, that sug- 
gests that a mechanical clockwork affair 
could be rigged up to do the turning. 
However, let's stick with electronic con- 
trol if for no other reason than it's more 
fun ! 

Next, because it is a solar collector, we 
know that it is not necessary to have it 
continue to turn after sunset. It should 
stop when it points west in the evening 
and start up in the morning pointing east. 1 
will assume lhat it is no great hardship to 
point the thing manually toward the east 
each morning. (That can be done electro- 
nically, too, if necessary.) 

Finally, let's assume that you don't 
want to have to throw an off switch when 
a cloud passes in front of the sun, in the 
evening, or on cloudy days, to keep the 
thing from "hunting" for the light. If you 
can live with those assumptions, at least 
for now, we'll proceed. 

Take a look at the block diagram shown 
in Fig. 1. There you see a light detector 
that controls how much voltage is applied 
to a motor. It is rigged so that the presence 
of light on the detector closes the circuit 
and causes the motor to run . What kind of 
a setup could that be? 

A bit of thought shows that the whole 
operation is quite similar to the action of 
one of those devices that turns a light on 
when it gets dark. The main difference is 
that we don' t care about turning on a light; 
we want to run a motor. We can use a 
commercial night-light controller to do 
the job if we have it operate a relay to run 
the motor when the light is on it (rather 
than when it is in the dark). Such a setup 
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would work but it would be difficult to 
adjust properly. 

Instead, let's use a phototransistor or a 
cadmium-sulfide photoresistor as the de- 
tector. Either one can be set up to operate 
a relay to handle the higher voltage/ 
current demand of a motor. 

Let's attach a motor to the collector so 
that when it runs, it turns the collector to 
the west on its polar axis. Next, attach the 
detector to the west side of the collector so 
that it is in collector's shadow when the 
entire device is pointed at the sun (see 
Fig. 2). As the sun moves west, it reaches 
a point where it shines on the detector. 
When that happens, it triggers the relay, 
which in tuna causes the motor to run. 
That, of course, turns the collector. But 
when the collector turns far enough west, 
so that it's pointing directly at the sun. the 
detector is shaded, which turns off the 
motor! 

What could be simpler'? Every five mi- 
nutes to an hour, depending on exactly 
where the detector is attached to the 
framework, the motor turns the collector 
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until it is pointing at the sun once again. 
Of course, you can put "blinders" 
around the detector as needed. 

What happens at sunset? No light 
shines on the detector so the motor stays 
off. How about clouds? The same thing — 
When a big cloud obscures the sun, the 
collector remains motionless until it 
passes. Even if the sun doesn't come out 
again until hours later, when it does, the 
motor simply cranks the collector around 
until it is pointing at it and the detector is 
in shadow again. 

Well, Mark, there you have it — a 
pretty crude control, but one that works. 
All you have to do is to turn the collector 
back toward the east in the mornings. If 
that is too much trouble, rig another de- 
tector and motor, or timer and motor, to 
do the job for you. 

You should be able to take it from 
there. 

Good ideas 

But getting back to some of your lett- 
ers, it seems there's no shortage of really 
good ideas for this column. How about a 
simple gadget to put the date and time on 
the screen of a TV set? Or how about ones 
to add "last number redial" or a display 
of the number dialed to any telephone? 
Well, gentle readers, those things can be 
done, but not with a handful of parts — 
unfortunately. And we wish we did have 
the resources to design a robot that could 
talk, see, and be programmed for various 
duties such as greeting guests and acting 
as a watchdog. 

I'm exaggerating a bit, but you get the 
idea. There are, of course, many interest- 
ing things on the "coming up" list and 
we're looking for more. For now, let's 
tackle a couple of shorties. 

To the reader who is looking for an 
"audio transmitter" to use for remote 
control of garage doors and models: be 
advised that the simplest audio transmit- 
ter is the human voice — just yell in the 
direction of the receiver. In addition, you 
may want to try a whistle, a clap of the 
hands, or a plain old audio oscillator and 
amplifier. Be advised further, however, 
that the device being controlled is quite 
likely to respond to sounds over which 
you have no control. The folks who had 
the early garage-door openers that op- 
erated every time a plane flew overhead 
had it easy compared to someone whose 
audio-controlled door flew open every 
time a car passed on a busy street. 

For Ronald Cad man (CT) who is look- 
ing for a light-sequencing circuit: check 
the Hobby Corner in the March 197S 
issue of Radio- Electronics. There you'll 
find several IC circuits for building a 
sequencing or traveling light device. 
They can be cascaded for any practical 
number of lights. The lights can be 
LED's, or incandescent lamps if you use 
the proper driving relays/transistors. 

For Joe Guillette (CT) who needs help 
in identifying leads on a power transfor- 



mer; there is a color code that used to be 
used on such leads. It is an old one and is 
most often honored by being ignored; 
many manufacturers now use their own 
codes, which doesn't help us a bit. 

Just in case your transformer follows 
the code, it goes like this. First, the pri- 
mary winding is designated by black in- 
sulation. An untapped primary has two 
black leads. A tapped primary's leads are 
black and black-red (black with red 
stripes), with black-yellow for the tap. 

Each secondary winding is indicated 
by two wires of the same color. Red is the 
high-voltage winding; yellow is the low- 
voltage winding (usually 5 volts), and 
other secondaries may be green, brown, 
or slate. A yellow stripe indicates a tap 
(usually a center tap) on a winding. Thus, 
a center tap on the high- voltage winding 
is red- yellow, and others follow the same 
pattern except, of course for the low- 
voltage winding. Yellow-yellow would 
be meaningless so that insulation is 
yellow-blue. 

Again, I remind you that those codes 
are not often used these days. (I had to 
refer back to a 1 956 publication to refresh 
my memory on the colors.) If the codes do 
not help, the Hobby Comer that appeared 
in the April 1979 issue of this magazine 
contained a rather extensive treatment of 
how to identify unknown power- 
transformer leads. In any case, be careful 
as you work out that problem. 

For Jim Mailing (NY) who is looking 
for information on the SN76477 sound- 
generator IC; Sorry, but space does not 
permit going into the details of that 
fascinating device at this time. Take a 
look at the Hobby Corner columns that 
appeared in the February and April 1982 
issues of Radio-Electronics. You should 
be able to get a good start with the in- 
formation there. 

Before leaving the subject of old Hob- 
by Comer columns, let me give a quick 
response to those of you who have asked 
how to get started in this hobby electron- 
ics field. In a nutshell, do some ex- 
perimenting with circuits you find in 
magazines and books; read the articles 
carefully and you'll understand a bit more 
with each one; it's also a good idea to get 
hold of a few basic books and study them 
carefully. R-E 
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Check the quality Of Bambi against that of 
much highar priced competition, All solid 
slate electronic switching provides low Atten- 
uation (3dBji, wide frequency response (40- 
890 MHf|, and excellent isolation neiween 
signal sources [each I/O section individually 
shellded for 65dB mln, isolation). 
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AMATEUR — ETV 32 ELEMENT 



Nqi A Kit 
• 1.9-2*5 61*1 aJBVT 
• 3L3dB Avin.gr Gain * Commercial Grids 
• Die Cast Wain pi Ml Housing with flVi" s j\ t y 
Area far Eticlronici 
■ Ifttfadts P.C Prnbc. f 61 Catlaactef and Mounting Hardwire 

MAE-2 32 Element YAG1 AntenriB $23.95 

Kato Sons' Regulated Varible DC Power Supply 

Far use wflJi KSDC-KlT 1.9 - 2. 5 GHz Down Converter Comptaisly assembled 
with Atlnjclwe tsbmcS, W/Cwwertei MdJe Switch. Frequency Hen i-ai and 
LED ind: color. 
Modal KSP5-1A AsstrnWed Power Supph/ . $23.95 




MODULATOR 

Not a Game Type Modulator 

^Thfl MPS-1 Kit converts Video/Audio 
signals to a crystal controlled RF 
output for TV Channels 3 and 4. 
The MPS-1 Modulator's adjust- 
able inputs are designed to match 
1 TV Cameras mdVCRl and features a, 
voltage regulated power supply, power switch 
and LED indicator. No Tuning Required. Operates 
on 1 1 7 VAC. Ideal tor use with our new Debbie 
CCTV-1 and revised Eamhi BEVS-1 S. 
MPS-1 Modulator Kit $39.95 



SEE PACKAGE OFFER BELOW FOR ANTENNA, 
DOWN CONVERTED, POWER SUPPLY, & RF AMP. 



Kato Sons' Down Converter Kit +1,9 ■ 2.5GHz* 

Oesicjned fai Simple Simon by former Jap iwje CD Amateur Magazine's UHF 
EdiiOf/tftfljinee. Unit ulikjo ntw ingeniouj Printed CircuM Prote for maximum 
Bant Cnxuil board fiti inside MAE-2 antenna houscrK). Requim methanital 
ttsetriEify oruy All elecfjorats an pt^uUernf and ore-tasted. Uiabli up to 
jppnMHmatBrp' 15 mies 
Model K5DC KIT 19 - 2 oGHz Gum ConvertDr Kit $34.95 

Kato Sons' RF Amplifier *22dB Gain* 

Hi?]hq-jal:ry 2 Stage low ncise RF Amplifier for 1 .9 Id 2.5GHz. Unit nquiiei aprox- 
rmotelv 10 minutes assembly. Fits to same hrjusmrj with down converter. Covers 
distances ol up to 30 milei. 
Model KSRF-Z Iff Amplifier $23.95 



BE SECURE WITH BAMBI! 

Bambi Now Provides Home/Industrial 
Security With The New ... 

Automatic Sequential Scanning BEVS-1 S 

That's fight! In addition "o Bambi 's regular features listed 
abcrve, we have added Autoscannino. with a controlled 1-10 

second Varible Delay tor up to six input security cameras. 
The BEVS- 1 S allows simulianeaut racordinfj on a VCfl wftifa observing seiwttf 
on the moniker Manual 1ock-on of any one ot sa mpuutcanbe Kcomptiahedai 
any lima. The BEVS- tS coupled with our new Debbie CCTV-" luied beloiv 
makes an excellent security syilem For your Home or Busioaat. 
BEVS-TSSequenh'ol Scanning Electronic Video Switch. . .S199.95 
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ORDER ALL THREE ITEMS 

.MAE-2. tSDC-KIT iri $"7 A 95 
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Rqulir sfKt i Didirid up«i[^ 3SZ.S5 
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ORDER ALL FOUR ITEMS 

MAE-2. <sr: >:■! xsps-ia %r\ J 95 

ind KSRF-2 is- ■!■•> 91 

Rfcjjlj- ensi i cdriid :rf vt\ft, S10&.80 
- CG-AI CABLES ARE ND1 INCLUDED - 
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FOR DETAILS SEE 
OUR PAST ADS 
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WRITE FOR OUR CATALOfi OF 
ADDITIONAL CCTV ACCESSORIES 



SIMPLE SIMON ELECTRONIC KITS,™ Inc. 

3871 S. Valley View. Suite 12. Dept. R, Us Vegas. NV 89103 
In Nevada Coll: /U*."0 / t " cLiiij/L 

1-800-782-3716 
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Outside NavadB Call: 



Available by Mail Order Only 
Send Check' or Money Order. Minimum 
Order: SI 6.95. Add 10% Shipping and 
Handling on orders under $40.00. For 
orders over $40-00, add 5%, Minimum 
Shipping and Handling S2.00. Cat. S1 .00 
— VISA and Mastercard Acceptable — 

*Chock ordart will be hold 3TJ days balore a hipping. 



You Should Have Debbie's " Quality! 




Debbie 
CCTV-1 

CLOSED 
CIRCUIT 
TELEVISION 
CAMERA 



■Excellent For Use In Home or Business Security 
Systems, fVtonrtoring Production Lines, Cbildrens 
Play Areas. Etc, 
Features: 

• 2/3" c'le.cu'OStaiic Focusing Vidicon Tube 

• EIA S25 Line. 60 Fields Per Sec. Scanning System 

■ GOC Line al Center Horizontal Resolulion 

■ 1 FoOToandle Minimum Illumination 

■ '0,000 to 1 Automatic Ughi Control Range 

• 1 .OVpp Composite, Negative Sync, 75 Ohm Video Output 

■ 40dB Signal to Noise Ratio 

■ Standard "C" Lens Mount 

■ 1 10V ±1 0%. 50f30Hz, 9 Wetta 

Debbie CCTV-1 Requires C-MrjunC Lan* S159.95 

Ifimm. Fl,6 Hi-Resolution Lens w/Cap 19-95 

Mourning Bracket Flexibly, Locking, 360° Gooseneck for use In 

ceiling or wall mounting , 12.95 

MOnt: whan usmfl u>. Dvbbi* CCTV- 1 wth Bi*nb- BEVt 1 S. an FtF ModularDr such 
*s eh.' Ujmhi MPS-1 ■■ raqiuirad 



MODEL IC-1 INFRARED CONVERTER 

Adapts ro any video camera- Reduces energy costs for night vi aw- 
ing bv 60%- Video tape in the dark vninoui being delected. 
Excellent for • Faelorv Grounds Security • Home Surveillance. 
Write for Details. 
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Making fixed-output regulators adjustable 

ROBERT GROSSBLATT 



WE ENDED OUR DISCUSSION OF VOLTAGE 

regulators last month looking for the an- 
swer to an intriguing problem. We were 
trying to figure out why diode Dl (see 
Fig. I) does not conduct even though it 
seems that current is flowing in the right 
direction. I'm sure that most of you 
figured out why Dl doesn't shunt any 
current when the regulator is operating 
normally, but let me give you the answer 
anyway. In normal operation, Dl doesn't 
conduct because it can't conduct. 
Remember that the regulator's input volt- 
age is always greater than its output volt- 
age. Regulation is like anything else in 
life — you don't get something for noth- 
ing. With the 78-v.v series of regulators the 
input has to be at least 2 volts higher than 
the output — if you want everything to 
work the way it's supposed to. Therefore, 
the potential at Dl's cathode will be at 
least 2 volts higher than at its anode. 
Since that re verse -biases the diode, there 
won't be any current flow. 

When things do blow up, Dl has to be 
hefty enough to handle the discharge cur- 
rent from C4, and it has to start working 
quickly enough to get rid of the current 
before the regulator is damaged. That's 
why our choice for D 1 has to be a fast- 
acting silicon diode that is capable of han- 
dling the surge current without being de- 
stroyed. Depending on the parameters of 
the circuit, any member of the I N40CU' 
family of diodes is a good choice. 

Our regulator circuit so far is fine — if 
all you need is a fixed standard-voltage 
and not much in the way of current. But 
suppose some circuit that you're building 
requires an oddball voltage, and you're 
sure that the current requirements are go- 
ing to be rather large. Obviously we have 
to take our regulator a bit farther. 

Raising the output voltage 

There are two ways that we can raise 
the output voltage — let's call them the 
easy way and the hard way. Figure 1 
shows the easy way. Resistors Rl and R2 
form a voltage divider across the reg- 
ulated output-voltage. As we move the 
wiper of R2 toward ground, we change 
the ground reference of the regulator and 
trick it into putting out a higher regulated- 
voltage. I won't bother you with all the 
grisly details of the math, but the formula 
is: V™ = 5 + (5/(R-l) + l sb )R2 where 
l sh is the standby current used by the reg- 
ulator. (For a 7805 with no load at its 
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output, I sh is usually about 8 mA.) 
Obviously that figure will change as the 
circuit is put under load. The formula 
shows us exactly what we're doing — 
we're adding the voltage generated across 
the voltage divider to the normal output of 
the regulator. That approach to an adjust- 
able regulator is okay for small currents, 
but it leaves a lot to be desired when we're 
looking for substantial amounts of current 
and real flexibility. As you can see from 
the formula, the lowest voltage we can get 
with that arrangement is the basic voltage 



of the regulator. Not only that, but we're 
seriously interfering with the stability of 
the output voltage. 

The reason for the instability is that the 
regulator can only handle a fixed amount 
of power. Now, since we all know that 
power is the product of the voltage and the 
current, the more voltage we get, the less 
current we can safely draw from the reg- 
ulator. As the voltage at the lC's internal 
pass transistor increases, the internal pro- 
tection of the IC automatically reduces 
the short-circuit trip-point. Not only that. 
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This talking phone TELLS you in clear English what numbers you're dialing. 

we'll Try to Describe Everything 

This Space-Age Phone Does in one Page 

of Small Type. It won't Be Easy. 




Each key has a separate/unction. Each cw talks to _ 

want It to. What a eon venation piece The Everything Phone til 



The Everything Phone is a handsome, contemporary ivory phone 

It's as though someone said — 

"Let's think of everything any telephone 
can do, and combine them into one fantastic 
instrument." 

Someone did say that. This is it. 

We call it THE EVERYTHING PHONE be- 
cause it does everything. It advances the 
science of phone communications by ten 
years, even in this age of wild changes and 
improvements. 

For example — 

This Phone Actually TALKS To You 

The Everything Phone speaks to you in a 
warm, gentle voice. It never tells you wrong. 

Touch the "Voice" switch and when you 
push a button, the phone tells you the num- 
ber you've pushed. If you're working in dim 
light, you won't dial a wrong number, be- 
cause your friendly phone voice repeats 
each digit immediately, as you dial it. 

If you press the "Prefix" key, the "Clear" 
key, the Direct Memory Keys, or any of the 
other special function keys (more about 
these later), your Phone Voice tells you what 
you've pushed. If you get tired of company, 
you can shut off the voice; but it's like hav- 
ing a friend right inside your phone. 

A Complete Phone Answering System 

This feature takes some explaining . In the 
bank of keys to the right of the dial pad are 
three marked Ml, M2, and M3. Ml and M2 
will tell a caller, when you're out, either when 
to call back or another number where you 
can be reached. 

What about M3? 

M3 makes any cassette recorder an 
answering device. Using the connector (sup- 
plied), your recorder can take messages up 
to the total length of any tape cassette. The 
Everything Phone turns the recorder on and 
off automatically when a call comes in. 

So— you have your choice of 1 ) a message, 
in the phone's own voice, to call back at 
whatever hour you designate; 2) a message 
that you're out and can be reached at what- 
ever number you designate; 3) an invitation 
to leave a message after the tone, with a capac- 
ity as long as the cassette — an hour or more. 



with a standard modular plug, ready to go. 

Memory Keys Galore for Automatic Dialing 

At the left of the numeric keypad are ten 
Direct Memory Keys, The key at the upper 
left is for MCI, Sprint, or other computer- 
code dialings. It holds the access number 
and your personal code number. 

The other nine let you dial stored num- 
bers, including long distance numbers, by 
pressing one key. You can inset a tab show- 
ing whose number is stored. 
But you ain't see nothin' yet! 
You actually can store up to 50 numbers 
of 20 digits each, using a two-number code. 
Example: if you already have 30 numbers in 
memory and you want to store 1 -305- 
473-2044, punch in that number, use the 
"Store" key and "31 ", and you'll be able to 
dial that number in the future just by press- 
ins "31". 

Quality Speaker-Phone 
Of Course The Everything Phone has one- 
way speaker-phone capability. Of course it's 
high quality sound. 

Just press the "Speaker" button and you 
have a hands-free phone. A volume control 
gives you just the right amount of amplifi- 
cation. 

Music on Hold; "Mute" Switch 
You can put a caller on hold just by pressing < 
the "Hold" key. What a pleasant surprisel j 
Instead of dead sound, the person on hold 
hears a cheerful melody. (You'll hear it too, 
so you won't forget he's on hold. I 

You have a "Mute" privacy button, and it 
couldn't be more convenient — it's right in 
the center of the modern hand-phone. Press 
that button, and although the other party 
won't be able to hear you, you'll still be able 
to hear him or her. Release the button and 
communications are normal again. [No tell- 
tale "click" when you press the Mute button.) 

Here's a List of Other Built-in Benefits 
Your Everything Phone is an electronic 
butler. It has— 

—Automatic redial. Press this key and your 
phone will redial the last number you called 
either once (if the phone is off the cradle) or 
four times (if the phone is in the cradle). 



— Pulse/Tone selector switch. In areas 
with rotary dialing only, slide the switch to 
"P". In areas with touch-tone, slide it to"T" 

— Ringer off switch. You can turn off the 
pleasant "chirper" (it isn't a bell) when you 
don't want to be disturbed. A separate ringer 
l.e.d. light will alert you. if you're interested. 

— Access pause key. For Sprint, MCI, 
and other code numbers, the Pause button 
gives you the proper gap between the original 
dialing and the time the system takes to 
answer with a tone. The Pause has other 
uses, too, but we just can't list all of them 
here, 

— Secretarial aids. Open a little door and 
you have a memo pad to jot notes. For the 
numbers stored in automatic dialing memory, 
slide out the Directory Card, concealed under 
the phone unit. 

— Battery backup. Two tiny, easily re- 
placeable batteries keep your memory intact. 
A power failure, even one that lasts for 
months, won't wipe out what's stored in 
the memory. 

Anything Else? 

Probably. We ourselves haven't figured 
out all the phone assistance The Everything 
Phone can give you. But we do know this: 

No other phone ever made has all the 
benefits and comforts this one has for you. 



CAN YOU BELIEVE IT? 

THE EVERYTHING PHONE 

IS YOURS FOR JUST 

$199.95 

two for only $189.95 each 

l+ $4.50 shipping each) 



Order your EVERYTHING PHONE 

by lifting your old-fashioned phone 

and calling toll-free: 

1-800-824-7888 

Ask for Operator 551. 

[In California: 1-800-852-77771 

Have your VISA or MasterCard handy. 

Phones are manned seven days a week, 

24 hours a day. 

mmmmmmsmmmwm. 
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We Absolutely Guarantee! 

The Everything Phone is a lot of fun, and it's 
the darnedest electronic instrument you 
ever owned. But if at any time during the 
first full month you own it you decide not 
to keep it, send it back and we'll refund 
every cent you paid. 
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Send check or money order, or charge card 
information ($199,95 + $4.50 shipping- 
Total, $204.45) to New Horizons, or call the 
toll-free number above. 

The Everything Phone 
is another electronic marvel from 

new horizons 

Dept. RE-6 ,1 Penn Plaza, Suite 1 00 
New York, N.Y. 10119 




THE 

PROTECTOR 

6000 

TOTAL PROTECTION FOR YOUR 
SENSITIVE ELECTRONIC EQUIPMENT. 
Something that you can't even see may be slowly 
but surely killing your expensive electronic equip- 
ment. It's transient voltage, and it can be fatal to 
computers, medical equipment, electronic games, 
videotape recorders, electronic test equipment, 
electronic casb registers — almost any of today's 
sophisticated solid state equipment. 

THE TRANSIENT VOLTAGE PROBLEM. 
Most of this modern electronic equipment uses 
LSI and MOS semiconductor devices which are 
extremely sensitive to voltage transient surges or 
"glitches," In fact, a large percentage of equip- 
ment failures can be directly linked to the damag- 
ing effects of over-voltage line transients to 
unprotected, highly fragile components. 

THE PROTECTOR 6000 " SOLUTION. 

Not to be confused with other transient voltage 
protection units available today, THE PROTECTOR 
6000 uses state-of-the-art solid state components 
and exclusive circuitry to provide you with com- 
plete and total protection from transient voltage 
surges of up to 6,000 volts. THE PROTECTOR 
6000 uses silicon PN junction devices — proven 
to provide the fastest response to surges! They 
have a statistical life expectancy of over 20 years. 
THE PROTECTOR 6000 has a maximum clamping 
voltage of only 335 volts, well below the voltage 
rating of other transient protection devices which 
commonly use much less effective MOV's or gas 
discharge tubes. It also provides full protection 
from electro-magnetic and radio frequency inter- 
ference. The unit operates in both common and 
differential modes, and is outfitted with a circuit 
breaker to guard against severe current overloads 
over 15 amps. 

Why take chances with your expensive electronic 
equipment? For full details contact your local 
NTE distributor or write: 
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New -Tone Electronics, inc. 

44 Farrand St., Bloomf ield, NJ 07003 

THE PEOPLE WHO BRING YOU THE TCG 
LINE OF SEMICONDUCTORS. 
© 1983 New-Tone Electronics, Inc. 



but if you use that circuit and the current 
drawn from it comes close to the trip 
point, Rl and R2 will start to get warm 
and change value. And, changing those 
values will also change the output volt- 
age. Fortunately the IC is protected and 
thermal runaway isn't possible, as it is 
with transistors. Even so, it's annoying, 
to say the least, to have your power sup- 
ply drop out every time you put a mod- 
erate demand on it. 

A better, but slightly more com- 
plicated, way to make an adjustable sup- 
ply from a fixed regulator is shown in Fig. 
2. I've left out the capacitors to make the 
drawing clearer and cleaner. If you com- 
pare this circuit with the one shown in 
Fig. 1, you'll see that an op-amp has 
replaced the potentiometer. Since some 
of the newer op-amps have input im- 
pedances as high as a trillion ohms, it's 
pretty safe to say that the output of the 
regulator won't be loaded down as it was 
in the first circuit. The op-amp is set up as 
a voltage follower, which means that it's 
nothing more than a buffer — a non- 
inverting amplifier that's used to isolate 
one part of a circuit from another. 

As we move the wiper of R2 away from 
ground, an increasingly greater voltage is 
present at the ground terminal of the reg- 
ulator. That raises its ground reference 
and tricks it into putting out a higher volt- 
age. The drawback is that the minimum 



Vital protection 
for PC Boards 

h 






Be safe, Desolder PC components 
with Endeco irons. Get proper HEAT 
TO MELT and strong VACUUM 
ACTION TO LIFT solder and cool 
both PC board and component 
without damage. 

These PC components replaced fast 
with Endeco desoldering or solder- 
ing tools. 

B|*lff|* 

Endeco professional features include 
safety light that denotes high, low 
and off on switch models, SS con- 
struction for long life, light weight 
and balance for easy use. 

Contact your distributor for Endeco 
desoldering and soldering irons, kits 
and equipment— or write us today. 

Enterprise Development Corp. 

5127 East 65th Street 
Indianapolis, IN 46220 
Phone: (317) 251-1231 
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output voltage is still going to be the stan- 
dard output of the regulator, in this case 
five volts, plus the voltage drop across 
R I , which is about two volts. On the other 
hand, we can get the regulator to put out 
as much as 20 volts without worrying 
about limiting the current-handling 
capability of the IC, or degrading the volt- 
age regulation when the numbers start to 
get large. This adjustment range of 15 
volts or so is just about the most you can 
hope to safely get out of a fixed regulator 
like those in the 7$xx series. You can 
move the entire output range slightly by 
changing the value of Rl, but trying to 
extend the range too far will cause you to 
ran the risk of doing severe damage to the 
IC. After all, remember that it wits de- 
signed to be a fixed regulator. 

Lower output voltages 

There is a way to change the range of 
the (fixed) adjustable regulator so that we 
can drop its output voltage much closer to 
ground. The way to do that is to allow the 
op-amp to swing its output below ground. 
Figure 3 shows how that can be done. By 
using a center-tapped transformer we can 
reference the ground terminal of the reg- 
ulator and the - V input of the op-amp to 
a level below system ground. Then, the 
regulator will reference its output voltage 
to a point below ground. We have to be 
careful when we set that sort of thing up 
however, because the regulator's internal 
pass transistor was designed to source 
current, not to sink it. If the output level 
of the regulator gets below ground we're 
going to have the same problem we had 
last month and the same thing will 
result- — one french-tried regulator. 

Another alternative is to build a small 
circuit that generates a true negative sup- 
ply from the positive system- voltage. We 
don't need a lot of current since the op- 
amp draws next to nothing and the regula- 
tor is only using the negative voltage as a 
reference point. 

You can always use a different regula- 
tor, such as the LM317, which was de- 
signed to go as low as 1 .25 volts and up to 
more than 35 volts. Your regulator- 
circuit design will be easier, but you 
won't learn anything. Besides, there's a 
certain amount of perverse pleasure that 
comes from making an IC do something it 
wasn't expected to do in the first place. 

One other thing you should remember 
is that there's always at least a two- volt 
drop across the regulator. If you're plan- 
ning on designing a power supply that can 
put out 20 volts, make sure that you have 
at least 22 volts available at the input to 
the regulator. The same goes for the 
amount of current you can draw — you 
can't get out of the regulator what the 
transformer and rectifier can't put in. 

When we continue next month we'll 
increase the current-handling capability 
of our circuit and add additional circuitry 
to make it short-circuit proof. R-E 



No wonder they call it the SUPERFONE! 

At Last— a Cordless Phone 
with TWICE the Range, Sound 
Fidelity to Rival Phones with 
Cords, and a Privacy Code 
System— All This in a Phone 
Less Than an Inch Thick! 

The Super Fane is less than 1" thick. The base unit has a built- in speaker phone, 
a fully independent intercom and is 1 10 volt -2 20 volt switc liable. 



Until now, cordless phones have 
given you wonderful convenience. But 
they've had two problems: 

1. The range is limited to 600 to 700 
feet. 

2, Some of them sound as though 
you're talking inside a barrel 

As cordless phones have become 
enormously popular, another problem 
has arisen: two people, living near each 
other, can have the same channel. Not 
only is there line confusion, but someone 
else can literally make a long distance call 
on your phone. 

No more. Never again. 

Range: 1500 Feet OR MORE! 

The SuperFone 650 uses state-of- 
the-art electronics to bring you the 
ultimate cordless phone. Sound quality is 
superb — and it stays superb. 1 500 feet or 
more from the base station. That's more 
than twice the distance of standard 
cordless phones. 

Only SuperFone 650 has a secret 
code system to prevent interference and 
false operation of the phone. You choose 
from 512 possible "code" combinations. 
Both the base unit and the phone are 
locked onto that code, which you can 
change when you want to. 

No other phone can interfere. No 
other unit can share the signal. No one 
else can hear or speak on your carrier- 
wave. 

Enormous Range 

We say the SuperFone 650 has a 
range of 1500 feet. 

Notice we didn t say ' up to ' or ' a s far 
as" 1500 feet. There's no hedging, 
because this seems to be the minimum, 
not the maximum range. 

Users report 1800 and 2000 feet. 
That's nearly halfa mile. SuperFone 650 is 
a radiophone, not a toy, and that's why its 
signal doesn't break up or start hissing or 
crackling when you get halfa block away. 

You can tell when you heft it. It's a 
Little Grant. You can feel the power inside. 
What a marvel of electronic engineering it 
is! And it's tough, too. It fits into your shirt 
pocket, and you can bounce it around all 
day without damaging it. 

Speakerphone, Intercom — 
Everything! 

SuperFone 650 is The Everything 
Phone. Anything any phone can do, it can 
do. 



First, the base station is a speaker 
phone. Touch a button and you can have 
a hands-free conference conversation in 
the room in which the base station sits. 

Next, it's an intercom. You can page 
the handset from the base unit and have a 
private conversation. You have a true 
wireless intercom, not just a signal. 

Third, you have a privacy button. 
Push that button and you'll still be able to 
hear anything the other party says, but he 
or she won't be able to hear you until you 
take the button off "hold." 

Fourth, you have an automatic redial. 
Touch the key and the SuperFone will 
redial the last complete number. 

What else? A security switch which 
makes it impossible for anyone to call out 
on the remote phone, without changing 
the ability to receive calls. A volume 
control for the speaker on the base unit. A 
call button to page the base from the 
cordless phone. THIS PHONE HAS 
EVERYTHING! 

30-Second Installation 

Plug your SuperFone 650 into any 
wall AC outlet. Push its standard modular 
terminal into the telephone plug. You're in 
business. 

Every component is heavy- duty, 
from the built-in condenser microphone 
(with automatic gain control) to the LED 
indicator lights. This phone is designed for 
hard use. 

The SuperFone 650 is yours for 
$249.95. If you want the SuperAntenna 
with it, giving you a range of a mile — or 
even more — you can have both for 
$319,95, (Or you can get the Super- 
Antenna alone for $79.95.) 




We Absolutely Guarantee! 

Use the SuperFone 650 (or any 
electronic instrument you acquire from 
us) for up to 30 days. If for any reason you 
decide not to keep it, return it for a 100% 
refund. 



The SuperFone 650 — S249.95 
The SuperAntenna — $79.95 
BOTH Phone and Antenna — S3 19.95 
Adapter for Multi-Line phone — $39.95 

Add $4.50 per total order for shipping. 



New! 

MULTILINE ADAPTER 
FOR BUSINESS PHONES 

If you have several lines, you can 
plug them into your SuperFone with this 
single adapter. 

The adapter costs $39.95. Nothing 
else is required to attach multi-line 
phones to one SuperFone 650. 



TRIPLE THE RANGE 
OF ANY CORDLESS PHONE! 

The SuperAntenna will give your 
cordless phone, regardless of make or 
model, three times the range it has now. 

If the range is 700 feet, it'll leap to 
over 2,000. If it's 1500 feet, it could be as 
far as one mile! 

Easy to install. Only $79.95 
complete. Add $4.50 for shipping. 




For instant service, if you have a VISA 

or MasterCard, call toll-free 24 hours 

a day. seven days a week: 

1-800-824-7888 

Ask for Operator 551- 
(in California; 1-S00-852-7777) 

The SuperFone 650, SuperAntenna. and 

Multi-line Adapter are more electronic 

marvels from 

M€W HORIZOrlS 

Dept.RE-6, 1 Penn Plaza. Suite 100 
New York, NY 10119 



NEW IDEAS 



Frequency-boundary detector 



i'm sure that every electronics Ex- 
perimenter or hobbyist, at one time or 
another, has needed a device that would 
indicate whether or not a signal was with- 
in a certain frequency range — I know I 
did when I was working with a switch- 
mode power supply. I got what I needed 
by building the frequency-boundary de- 
tector whose circuit is shown in Fig. 1. 
(The IC's supply and ground connections 
are shown in Fig. 2.) 



of the flip-flops. The Q output of that 
flip-flop (ICl-a) is cross-coupled to its 
data input so that it acts like a divide-by- 
two counter. (See the timing diagram in 
Fig. 3.) The trailing edge of the Q out- 
put is used to trigger the one-shots formed 
by IC2. 

The upper- and lower-frequency 
boundaries are determined by the two sec- 
tions of IC2 — the dual precision monost- 
able multivibrator — and their external 
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The circuit can be used (with LED's or 
other indicators) to tell you whether or not 
an input signal is within a certain frequen- 
cy range. Because you may be hard- 
pressed to come up with applications for 
the circuit, I should point out that voltage- 
to-frequency converters can be used to 
make the number of applications almost 
limitless. 

The device itself is rather easy to build. 
It consists of three IC's — a dual monost- 
able multivibrator and two dual D-type 
flip flops. The signal whose frequency is 
in question is fed to the clock input of one 
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resistor-capacitor networks. The upper- 
frequency boundary (f[ ) is set by the out- 
put of IC2-a, and the lower- frequency 
boundary (/2) is set by the output of IC2- 
b. The relationship that describes the per- 
iods of the outputs of IC2 is: T = V2RC, 
where T is measured in seconds, R in 
ohms, and C in farads. However, because 
ICl -a is used as a divide-by-two counter, 
the formula used to determine the period 
of the upper- and lower-frequency 
boundaries becomes: T = RC. 



The frequency of the input to the circuit 
can be anywhere from DC to 100 kHz. 
However, you can use the "extra" half of 
ICl as another divide-by- two counter and 
increase the circuit's range to 200 kHz. 
Then the period of the outputs of IC2 
would be represented by: T = 2RC. 

The states of the outputs of IC2, which 
determine the upper- and lower- 
frequency boundaries, are latched by 
IC3-a and IC3-b respectively. As shown 
in the timing diagram of Fig. 3 , the output 
of IC3-a (which is clocked by the output 
of ICl-a) will be high only when the input 
frequency is less than that of the output of 
IC2-a fjfl). The output of IC3-b will be 
high only when the frequency of the input 
is greater than that of the output of IC2-b 
1/2). You can use appropriate logic gates 
to give an "in-bounds" or an "out-of- 
bounds" indication. — Jim N. Kitchen 



NEW IDEAS 

This column is devoted to new ideas, cir- 
cuits, device applications, construction tech- 
niques, helpful hints, etc. 

Ail published entries, upon publication, will 
earn S25. In addition, Panavise will donate 
thei r model 333— The R apid Assem bly Ci rcu i t 
Board Holder, having a retail price of S39.95.il 
features an eight-position rotating adjust- 
ment, indexing at 45 degree increments, and 
six positive lock positions in the vertical plane, 
giving you a full ten-inch height adjustment for 
comfortable working. 

I agree to the above terms, and grant 
Radio-Etectronics Magazine the right to 
publish my idea and to subsequently repub- 
lish my idea in collections or compilations of 
reprints of similar articles, I declare that the 
attached idea Is my own original material and 
that its publication does not violate any other 
copyright. I also declare that this material has 
not been previously published. 



Tile ofldea 



Signature 



Print Name 



Date 



Street 



City Slate 

Mail your idea along with this coupon 
to: Mew Ideas Radio-Electronics, 
200 Park Ave. South, 
New York, NY 10003 
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2300 MHz VARIABLE DOWNCONVERTER 

•a***************************************************** ****•**********#+**#*****.*** 

ANTENNA KIT „f^£h\ 





62 WASHERS 
31 SPACERS 
MOUNTING BRACKET 
6" RG 174 COAX 
P CONNECTOR • 35" ROD 
6V2" x 4" P.V.C. PIPE 
DRILLED END CAPS • HARDWARE 



POWER SUPPLY 




POWER TRANSFORMER 
COURSE TUNE POT. 
FINE TUNE POT. 
3 'P CONNECTORS 
RESISTORS & CAPS 
LED WITH HOLDER 
TERMINAL STRIP 



P.C. BOARD 

RF CHOKE 

KNOB 

WIRE 

2 SWITCHES 

4 DIODES 

LM 317 REG. 



WOOD GRAIN CABINET WITH SILK 
SCREENED front and back $10.95 Extra 

BUILT POWER SUPPLY (34.95 



Complete 

Down Converter 

System 

INCLUDES 

ANTENNA KIT 

POWER SUPPLY KIT 

CONVERTER KIT 

SPECIAL ¥49.95 



QUANTITY 
DISCOUNTS 

Any Price in Adv. 

10 pes, 12% of) 

25 pes. 18% oft 

50 pes. 25% off 

100 pes. 30% of) 

1000 pes 35% oft 

Nd Mixing foi 

Quantity Discount 



PARTS 

Converter P.C. Board 

Plated through holes 

for stability $4.95 

Power Supply 

P.C. Board 2.95 

MRF 901 2.00 

NE02135 4.95 

2835 Diodes 95 

.001 Chip 

Caps 10/3,95 

Choke Set of 4 1.95 

LM 317 Regulator 1.25 
*P Connectors 

Chassis 50 

Wail Transformer 

12 VAC 700 MA....4.95 

'IT Bolt 95 

BALUN 

75 to 300 ohm 1.95 

BALUN 

for rabbit ears.. ..2.95 
*RG 59/U COAX 

WITH CONNECTORS 
FACTORY MADE 

100 Ft, . J17.50 

50 Ft. . . 9.50 

25 Ft, 5.75 

3 Ft. . 2 50 



CONVERTER 
KIT 




s 



P.C. BOARD PRE-DRILLED 
SOLDER PLATED WITH 
PLATED THROUGH HOLES 
FOR A MORE STABLE PIC- 
TURE. Mm*jJ! 

■Z>%7HoTTgRtJ<>... 

3 -M*F-99tiSfANSfST©R^ 
2 HP 2835 Diodes 

6 .001 Chip Caps. 

9 Resistors 

4 Prewound chokes 
1 Electrolytic Cap. 
1 Pre Made Probe 

®®<§> (§<§><§> (§><§) (§)<§> 

* WIRED P.C. BOARD TEST- 
ED, READY TO CONNECT TO 
CAN WITH PROBE & CABLE 
CONNECTOR ATTACHED. 
$24.95 



We will tune conver- 
ter board for $12.50 
trouble shoot 

add 7.50 

trouble shoot 
power supply. $12, 50 

plus any parts needed. 



We will accept telephone orders for Visa & Mastercard 
No C.O.D. Orders 

To Order Call B00-428-3500 317-291-7262 

Complete Kit Weighs 1D pounds. Please add Sufficient Postage 

6254 La Pas Trail 
Indianapolis, Indiana 46268 
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SATELLITE TELEVISION RECEIVER 



RAinaow 



KITS 



The Electronic Rainbow Receiver consists of a receiver 
with an external down -converter that mounts at the 
antenna, feeds the voltage to the LNA through the coax 
cable. The 4GHz signal is down converted to 70 MHz 
and is fed through the RG59/U coax to the receiver. 



Rainbow Kits are supplied with simple step by step in- 
structions. All the circuits that you need expensive test 
equipment to do are pre wired and tested. All printed 
circuit boards have the outline of each part printed on 

them. 



RECEIVER FEATURES 

Built in RF modulator • Detent 
Tuning-3.7 to 4.2 GHz • Variable 
Audio-5.5 to 7.5 MHz • Invert Video 
• Channel Scan • Voltage monitor- 
ing • Meter output • Remote Tuning 
SPECIFICATIONS: 
Single Conversion Image Rejection 
Downconverter • Threshold 8 db 
CNR • IF Bandwidth 24MHz • Out- 
put IV Audio and Video • IF Fre- 
quency 70MHz • Video Bandwidth 
4.5MHz • Size 3V2"Hx8WDxllV4"W 



Complete Satellite TV Receiver 

KIT #1 — Contains: 

• Mainboard • Tuning Board • Down- 
converter Board • Modulator Board 
All parts needed to complete receiver 
Down Converter built in case. 

Cabinet, attractive black brushed ano- 
dized metal with silk screened front 
and back for a professional look 

• 70 MH2 Filter is pre-wired and tested. 

• Complete instruction <f oftr AA 
Manual. $379,111) 



$ik about 
u&tanteed 
to jsfay 



We will accept telephone orders tor Visa & Mastercard 
No C.O.D. Orders 

To Order Call aoo-428-3500 317-291-7262 

Complete Kit Weighs 10 pounds. Please add Sufficient Postage 

6254 La Pas Trail 
Indianapolis, Indiana 46268 



KIT *2 — Board Kit Contains: 

• Main Board • Tuning Board • Down- 
converter board • Modulator Board 

• Parts List, assembly and alignment 
manual 

• 4GHz local oseillatbr and 70MHz filter 
is pre-wired and tested. <t|OQ Afl 



Instruction manual. Contains printed 
circuit board layouts, parts placement, 
and alignment instructions, (hoc AA 
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SERVICE CLINIC 



Countdown circuits 

JACK DARR, SERVICE EDITOR 



IN THE EARLY DAYS OF THE SPACE PRO- 

gram we all became familiar with the term 
"countdown." In late-model TV sets, 
however, that term has taken on a whole 
new meaning — there is refers to a type 
of timing circuit. Frankly, I don't have a 
whole lot of data on those circuits, but 
I've run into them on several occasions. 
So, this seems as good a time as any to 
take a look at how they work, and to get 
some idea of what to check if you come 
across any problems with them. 

Sets with countdown circuits have no 
vertical or horizontal oscillators; they 
have no hold controls, either. To generate 
the horizontal sweep, they feed the 
composite-sync signal into an IC. (A sim- 
plified block diagram of one is shown in 
Fig. I.) There, the vertical sync is 
stripped off and the horizontal sync is fed 
to an amplifier stage; that stage shapes the 
signal and boosts it so that it is capable of 
driving the horizontal-output stage. 
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Since the horizontal-sync frequency is 
a multiple of the vertical-sync frequency, 
the vertical sync can be derived from the 
horizontal sync. That is done by first 
feeding the horizontal sync to a series of 
frequency dividers. Incidentally, that's 
where those IC's get their name. The di- 
viders are actually counters; they " 'count 
down" the number of pulses they receive 
and when a predetermined count is 
reached, they put out a single pulse. 
Those counters divide down the 
horizontal-sync frequency to the vertical- 
sync frequency. Once the dividers have 



done their job. the resulting signal is fed 
to the vertical amplifiers and out to the 
output stages. 

There is a distinct benefit to that 
method, and a minor drawback that will 
be mentioned later. The benefit is that the 
horizontal and vertical sweeps arc per- 
fectly synchronized. They have to be, 
since they're derived from the same 
source. The same technique has been 
used for some time in color oscillators. 
Instead of there being a separate 3.58- 
MHz oscillator, the coior-burst signal 
from the TV station is passed through a 
crystal, which is used as a very sharp 
filter, and then amplified. The amplifica- 
tion makes the burst "ring" longer; it's 
then clipped, limited, and comes out as a 
nice smooth 3.58-MHz signal. Again, it 
is always in phase with burst, since it is 
the burst. 

Troubleshooting countdown circuits 
Testing countdown circuits is fairly 
simple. The first step is to scope the input 
sync-signal — it has to be there or nothing 
will work. In one set I worked on, that 
signal was very noisy and was low in 
amplitude. The problem was traced to a 
discrete transistor sync- separator, which 
was very leaky. With a good input-sync, 
check the vertical and horizontal outputs. 
If cither of those is missing, check all the 
components in the appropriate circuit. 
Also, check all the DC voltages to the IC, 
the DC supply itself, and all the voltages 
coming from the IC. If any are off, check 
the discrete circuitry outside the IC. If 
everything around the IC checks out OK, 
then the problem must lie with the IC. 
Never assume that the IC is bad until 
you've checked everything else! 

But... 

Now we come to the drawback. Sets 
using countdown circuits are particularly 
susceptible to co-channel interference, 
especially in fringe -reception areas. In 
fact, even cable reception can be affected. 
When co-channel interference occurs, 
you're actually seeing signals from two 
stations at once. The syncs mix and the 
result is the stock symptom — closely- 
spaced horizontal lines, in pairs, all up 
and down the raster. Also, the vertical- 
blanking bar will drop down a couple of 
inches, then settle down and jitter. You 
may even see the horizontal-blanking bar 
floating across the screen at times. 



What's happening is that the in- 
terference is being caused by a sync sig- 
nal , even though you may not be able to 
make out its associated picture; remem- 
ber, the sync is the strongest part of any 
TV signal. Because of that co-channel 
interference, the IC is seeing two signals; 
one of them you want, but not the other. 
There will always be a phase difference 
between them; since the interfering signal 
must travel much farther it is delayed by a 
few microseconds. The result is that the 
IC doesn't know which signal to lock on, 
so it jumps back and forth; that's the jitter. 
Oddly enough, I've never seen the hori- 
zontal sync affected. What's the cure? 
None! You just have to wait until the 
conditions that are permitting the interfer- 
ing signal to reach the set change — that 
will usually take 30 minutes or less, 
although sometimes the interference can 
go on for several hours. 

So, like all other IC's, and other com- 
ponents too for that matter, countdown- 
circuit IC's aren't hard to test and service. 
Just ask yourself: "What is the part sup- 
posed to do, and is it doing it'?." Check 
the signal- in, signal-out, DC voltages, 
and all the external components, and 
you'll find the problem. If you trace it to 
the IC itself, perform the standard tests on 
that component. Follow that procedure 
and you'll find the cause of the trouble in 
short order. R-E 



SERVICE 
QUESTIONS 

CURIOUS, CURIOUS PROBLEM 

/ ran across an odball problem in a Syl- 
vania W-2. I replaced the shorted 
horizontal-output transistor. I had no high 
voltage, so I checked O400, One junction 
checked open. I replaced it with a new 
part, but it had no output, and the collector 
voltage was at B+. I reinserted the old 
"bad" transistor, and the set began to 
play! I'd like to know what's going on; I 
expect the problem to re-occur. — K.B., 
Hohenwald, IN 

This is pure crystal-ball work, but here 
goes! The collector was at Binus. which 
indicates that something was open in 
either the transistor or the printed-circuit 
board. You had no current How at all. If 
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BUY QUALITY ELECTRONIC & INDUSTRIAL 
COMPONENTS FROM THE SOURCE! 
TRANSFORMER ooc 

Prim. 115 VAC, Sec. gg 

12 Volls DC at 250mA 



9" solid-state 
Display Module 

Accepts TTL Video 
Signals. Requires; 12 VDC 

power supply- 



Each 



39 



95 



JOY STICK 

High qjallty 

V assembly ol 
2 Linear 5k 
pols. Rated 
at 350 VAC, IW. 





POWER IUPPLV MODULE 

WIDE RANGE INPUT 3-TERMINAL 
SWITCHING REGULATOR 
BOSCHERT 3T12AP 

Input DC voltage * 10V to 60V 
Output DC voltage adjustment 
range M.5V to 30V. Ouiput 
current 0-12A. Dimensions- 5"L 
* 4"W « 1M,"H, 

95 EACH 



15 s 



Itl/Cd BATTERY 
POWER 
PACK 

Case mounted 
14.4V— 100 rnA 

hf. w/cord. 
plug and re- 
charging receptacle 

595 
Each 



dg series Remittor 

POWER 1B5-6 
Input DC voltage 40V. 
output DC voltage -45V 
to i6.5V. Inpul-outpul 
min stiff. 4 1VDC. 
Dimensions 2«" » 2V." - J I 

13 5 ° s<ch 



dg rower mm 

POWER-ONE 
HN 5-9/0 VP 

Input: 115/230 VAC 
47 -4<I0 Hi, Ouiput: 
*5 VDC at 9A. Dimen- 
sions 5"W " 7"L* 3»"H 

19* 5 EACH 



mumii «ns 115 uac 50/ea Hz 

IMPEDANCE PROTECTED 




HOWARD 4V<" Sq. 1 
IMC 4¥." Sq, > 

ETRI M4" Sq. 



1 V," 115 CFM Like New.... 8.95 ao. 

1"A"11S CFM New. 10.95 ea. 

"V JICFMNew B.SSee. 



I0B2 8TE SVLVAflina 
COLOR TV PARTS 

Remote Control Amplifier 
w/lnfrared Pre Amp 9.95/Sct 

A-02-3015302-01 

A-02- 301 5303-01 



COTV COHUEITfl 

From UHF lo 

CH 7-13 

f Each 




MECHbHICAL 
TU TUNER 

Channels 2-83. Sylvania 
part No 54-43617 
10.95 ea. 



j^ Tape 



CASSETTE DATA RECORDER 



spd - I %' per. second. 4 Track - 
2 Channel. Max. data transfer- 100 
BITS per second per channel. Req, 



ext. pwr. supply - 17 VCD, 



29 
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300 Adams Blvd. 

Farmingdale, N.Y. 

11735 

516/694-4100 • Toll Free 800/645-9060 



ELECTRONICS 
CO. 



64K Applesoft Compatible 
MicroProfessor IF 
$399-95 



rM v m\w.\^ 



Cu**" 1 " M 1 ,* I lull ■*• 



Compatible: *Micro U is 98% compatible to Applesoft and 90% 

compatible to Machine Language. Most programs written for the 
Apple can be run directly or with slight modification. 

Expandable! Add a printer, game paddles, floppy disk drives, 
speech and sound synthesizer* and Firmware ROM cartridges to 
expand the Micro II to cover many applications. 




Features; 

- 6502 CPU 

• I6K BYTES of 
ROM £[2K BASIC) 

• 64 BYTES of RAM 

* 46 onc-kcy Basic 
Commands 

* joystick Interface 

• Video Monitor 6l 
TV Interface 

* Primer Interface 
(Parallel) 



Tape Cassette 

Interface 

Video Display 

Memory Mapped 

Inro Sysrcm RAM 
1 Systems Ding. 

nosiic Tape 
1 Instant Color 

Graphics 
1 Instaltation/DiSfc 

nosiic/Basic 

Programming 

Manuals 



Options: i 

- Floppy Disk with 
CoriirollfT (S395.O0)i 
Joystick Game 
Controller $24,95} 

* Printer Interface 
cable and ' 
software $34.95) 

*MPF^I1 Primer 
($199.95) 

• Green Screen 
Monitor (599,95) 



Demu Cartridge 

(134,95) 

Software, cassette 
(SS-95) disk (SM-95), 
prices vary according 
to application 
Full size keyboard 
(539.95) 



MONEY BACK GUARANTEE 

Order today and receive a FREE Full Size Keyboard for 
the Micro-Professor II™ —a $39.95 value. 
For Fast Service Call ^j-iHlJ 

Tol] Fre « ^ tSSF ^ l4 -' ! NE 4( * h 

1-800-426-1044 P'*'^ Redmond, WA 9S052 




ANNOUNCING TWO 
NEW TERMINALS 

Smart e Fast ■ Graphics • Matching Modem and $295 Printer 

Netromcs announces a slate ol ihe art 
breaklhrough in terminals, now at pnees you 
can afford, you can go on-line win- daia-bank j 
and compLiier phone-line services. It's air 
yours., "electronic newspapers," educational 
services, Dow-Jones stock reports, (jamas, 
recipes, pergonal computing with any level 
language, program exchanges, electronic bul-i 
latin boards . . and mora every day!!! 

Netronncs one ■:-■ two new terminals, both 
feature a full 56 keyn2B character lypswriter- 
style keyboard, baud rates lo 1U-2 kilobaud, a. 
rugged steal cabinet and power supply. The 
simplest one, FASTERM-64. is a IS line by 64 or 32 character per line unit, with a serial 
printer port for making hard copy of all incoming data, and optional provisions for block and 
Special characier graphics. The ""Smart"" version, SMARTERM-aQ.reatures either 24 line by 60 
characters per line or 16 by *Q characters per lire, it oners on-screen editing wllh page-at-a- 
i>ir<r printing, 12,000 p<xeJ graphics, line graphics, absolute cursor addressing, underlining, 
reverse video, one-hall intensity and much more . simply plug them inlo your computer or 
our phone modem and be on-line msiantiy. Use your TV set |RF modulator requiredf or our 
detus gceen*phosphor monitor piclured above For hard copy iust add our matched printer. 

Price breakthrough^! Own Ihe FASTERM-64, a complete terminal kit, ready to plug m for 
Jusl $199.9S or order the SMARTERM-B0 kit lor just J299.S5. [both available wired and lested.li 
Be on-line with the million-dollar computers and data services today .we even supply the 
necessary subscription forms, 

More good news: All Ihe components in our terminals are available separately (see 

coupon}, so you buy only whal you need!!! 

FASTERM-64 . . DISPLAY FORMAT: 64 or 32 characters/line by 16 lines . . . 96 displayable 
ASCII characters (upper £ lower case* - . . 6 baud rates: ISO, 300, €00, 1200, 2400. 4600, 9600, 
19. 200. jswilch sel.) . . UNE OUTPUT: H5232/C or 20 ma currant loop . . . VIDEO OUTPUT: IV 
PIP (ElA RS-170) . . . CURSOR MODES: home £ clear screen, erase lo end ol line, erase cursor 
line, cursor up £ down, auto carriage returnriine lead at end ol Ime & aulo scrolling , . . 
REVERSE VIDEO. . . BLINKING CURSOR... PARITY: oil, even Or Odd . . STOP BITS: 1, t.5, 
2 , . . DATA SITS PER CHARACTER; 5. 6. 7 or 8 . . , CHARACTER OUTPUT; 5 by 7 dol matrix 
in a 7 by 12 cell . . - PRINTER OUTPUT: prints all incoming data . , . IK ON BOARD RAM . . . 
2K ON BOARD ROM . . CRYSTAL CONTROLLED . , , COMPLETE WrTH POWER SUPPLY . . . 
OPTIONAL GRAPHICS MODE: includes 3.1 Greek A malh characters plus 30 Special Graphics 
characters . . . ASCII ENCODED KEYBOARD: &B key^1?0 characlers. 

SMARTEHM-SO DISPLAY FORMAT: 80 characlers by 24 lines or 40 characters by 1$ lines 
126 displayabla ASCII characlers (uppers lower case) B baud rates: 110, 300, 600, 1200 2400 
4&D0. 9600. 19 L 200. .. . LINE OUTPUT: RS232rC or 20 ma currenl loop . . . VIDEO OUTPUT: 1V 
pp (ElA RS-r.70! . . . EDITING FEATURES: mserlrdelete ime. insert/delete character lor 
ward/back lab . LFNE OR PAGE TRANSMIT . . PAGE PAINT FUNCTION . . . CURSOR POSl 
TIONING: up, down, right, left, plus absolute cursor positioning wilh read back , . . VISUAL 
ATTRIBUTES: underline. bllnk L reverse video, hall intensity, & btank . . . GRAPHICS. 12,000 
pixel resolution block plus ime g/apfiics . . ON-SCflEEN PARITY INDJCATOR . - - PARITY; oil, 
even or odd , . STOP BITS: 110 baud 2, an others 1 . . CHAP. . OUTPUT' 7 by 1 1 character In 
a 9 by 12 block . . . PRINTER OUTPUT ... 60 OR 50 Hi VERTICAL REFRESH . . . BLINKING 
BLOCK CURSOR . , CRYSTAL CONTROLLED . 2K ON BOARD RAM . ASCII ENCODED 
KEYBOARD: 58 keyr12fl character . . . *K ON BOARD ROM . COMPLETE WITH POWER 
SUPPLY. 

TELEPHONE MODEM 103 OrA . FULL DUPLEX. FCC APPROVED . . . DATA RATE: 300 baud 
. . . INTERFACE: RS232/C and TTY . . CONTROLS. laJkrdata switch (no need to Connect and 
disconnect phone], originateranswer switch on rear panel . . . NO POWER SUPPLY RE- 
QUIRED. 

ASCII KEYBOARD ASCIIS . 50 KEYM2B CHARACTER ASCII 
ENCODED .. UPPER i LOWER CASE . . FULLY Dt BOUNCED . 
2 KEY ROLLOVER - - . POS OR NEG LOGIC WITH POS STROBE 
REQUIRES + 5 & -12V DC (SUPPLIED FROM VIDEO BOARDS) 
PRINTER COMET I SERIAL HO TO 9600 BAUD. .80 
CHARACTER COLUMN [132 COMPRESSED! . . 10" TRACTOR FEED ^ 
. . . UFPERrLOWER CASE . . . INDUSTRY STANDARD RIBBONS . . . 
4 CHARACTER SIZES 9 BY 7 DOT MATRIX . . . B I- DIRECTIONAL 
PRINTING 

Continental USA. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 

To Ordef From Connectlcul Or For Tech Assist. Call (203) 354-9375 

NETRONICS R&D LTD. d bp .. 

333 Litchfield Road, New Milford, CT 06776 
Please send ihe Hems checked below: 

D COMPLETE FASTERM-64 TERMINAL (includes FASTVID-64 video board 
ASCN-3 keyboard, steel cabinet and power supply) ... kit $199.95 plus $3 P&i 
. . . wired &. tested $249.95 plus S3 P&l . . . graphics option: add S19.95 to 
each of above 

□ COMPLETE SMARTERM-80 TERMINAL (includes SMARTVID-80 video 
board, ASCII-3 keyboard, steel cabinet and power supply) . . . kit $299.95 plus 
S3 P&l . . . wired and tested $369.95 plus S3 pal 

Q FASTVID-64 VIDEO BOARD (requires +5 & -12V DC) . . . kil S99.95 plus S3 
P&l . . . graphics option add S19.95 . . . wired S lested $129.95 plus S3 P&l . . . 
graphics option add $19.95 

~ SMARTVID-80 VIDEO BOARD (requires + 5 & +M2V DC) . . . kit $199.95 
plus $3 P&l . . . wired & tested $249.95 plus S3 P&l 

□ DELUXE STEEL TERMINAL CABINET . . . $19.95 plus $3 P&l 

".. ASCII-3 KEYBOARD [requires +5&-12VDC) ... kil $69.95 plus S3 P8I . . . 

wired and tested S89.95 plus $3 P&l 

. : POWER SUPPLY (powers ASCll-3 keyboard A. video boards) ... kil only 

$19.95 plus $2 P&l 

: ZENITH VIDEO MONITOR (high resolution green phosphor) . . . wired & 

tested S149.95 plus $S P&l 

Z TELEPHONE MODEM MODEL 103 Ol A . . . wired & tested $189.95 plus $3 

P&l 

7 DOT MATRIX PRINTER Cornet I . . . wired & tested $299.95 plus S10 P&l 

! RF MODULATOR MOD RF-1 ... kit only $8.95 plus $1 P&l 
: : 3FT-25 LEAD MODEMfTERMINAL OR PRINTER'TERMINAL COMNECTOR 
CABLE . . . $14.95 ea plus $2 P&l 

For Canadian orders, double the postage . Conn. res. add sales tax. 

Total Enclosed $ 

□ Personal Check Li Cashier's Check/Money Order 

□ VISA □ MasterCard (Bank No. __) 

Acct. No Exp. Date 

Signature 

Print Name_ 

Address 

City 




State 



Zip 
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that transistor has a socket, it might be 
dirty. When taking the old one out and 
replacing it. something managed to make 
contact again. I. too, expect the problem 
to re-occur. 

DEAD SET 

This RAC CTC-684A looked dead. 
Replacing SCR101 and SCRW2 brought 
back the raster — and a loud horizontal 
squeal. I replaced MAH001A and 
MAL001B, but that was no help. I found 
only 15 KV instead of normal 28—31 KV. 
Could the problem be the tripler?—E.L., 
New Orleans, LA 

That's barely possible. I've seen lots 
of tripler problems, but not that one. The 
squeal, etc. are signs that the horizontal 
oscillator is off frequency. That can often 
be due to an open filter capacitor allowing 
a feedback loop to set up. Check the hoi 
terminals of all the filter capacitors on a 
scope, and check the B - line feeding the 
horizontal-oscillator module. 

(Feedback: Right! Filler capacitor 
CI04, on the 16! -roll line to the horizon- 
tal module was open. Thanks!) 



WORMS ON RASTER 

A while back, I wrote you about a 
Quasar WP5006KW that had funny 
"worms" down the right side of the ras- 
ter. You told me to do this and that (and 1 
did), and also to try out a new 6LX6 



horizontal-output tube. That helped, but 
didn't solve the problem completely. I 
wrapped aluminum foil around the bulb 
of the new tube, and that solved the 
problem — for about an hour. Then, 
SNAP! The set went dead, and there was 
a little hole in my new 6LX68. 

Looking back at your letter, I see that 
you told me not to let the holding ring get 
too close to the tube or it might arc 
through the glass. 1 should have 
listened!— H.M., Largo, FL 

Guess how I found out about that prob- 
lem. The same way you did! 

BURNING RESISTOR 

1 asked you about a problem in a Sharp 
2K39— the 470-ohm resistor. R207, 
burned up. You hit it on the head; the 
output transformer. T302, was breaking 
down and shorting to ground. Thanks 
very much. — B.M., Cooper Mills, ME 

VERTICAL COLLAPSE 
The picture's OK on this Truetone 
SCJ4719A-77 for about 15 minutes, then it 
collapses to a band about three inches 
high. If I snap the set off and on, the pic- 
ture comes back again for about another 
15 minutes. I've changed the vertical- 
oscillator-drive IC and checked voltages, 
but. so far, with no success,— C.M.H., 
Raleigh, NC 
That is a typical result of an in- 



termittent electrolytic capacitor. Try 
replacing C508, the coupling capacitor 
between the vertical output stage and the 
yoke. 

(Feedback: You were awfully close! It 
was capacitor C509 (from the vert i en I 
output to the other end of yoke) thai was 
the bad one. Thanks! 



TELL ME WHERE YOU ARE 

I got a letter recently that reminded me 
of something I've been meaning to bring 
up for some time now. When you write to 
me with questions, please don't forget to 
include your address. There are few 
things more frustrating than having an 
answer and nowhere to send it. Please be 
sure that you've written your address 
somewhere, OK? 

PROBLEMS, PROBLEMS 
This Sears 564.41701502 came in with 
an open focus dropper- resistor in the 
high-voltage rectifier assembly. It also 
had no vertical hold and the vertical 
sweep was running at 1 20 Hz with foldov- 
er. First thing I did was replace the high 
voltage rectifier. Then, using a scope. 1 
checked the emitter of Q451 and found 
120 Hz. as well as some glitches caused 
by a bad shaping-diode. D452. Changing 
the diode got rid of the glitches, but not 
the 120 Hz. 1 replaced Q451 with a sub- 
stitute and that helped, but not all the 
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MULTIMETERS 



NOTJUSTA FLUKE! 

Compare new Philmetric Multimeters 
for performance, accuracy and price. 
Discover the quality that's no accident, 
yet costs far less. You get Pushbutton 
and Rotary dial Models; 0.5% accuracy; 
3Vi digit readout; AC/DC; 26 Ranges; 2 
year warranty. 

And there's more ! A free $5.00 fac- 
tory-direct cash bonus when you buy 
our Model 150 Pushbutton — to prove 
that Philmetric measures up as the 
"best buy". .. "Quality-Assured for 
Performance and Price. 

Send for Free Catalog & Details. 
—, ,^5re>* "We Measure Up..." 

PNWlfigariC PHilmetrio, 

^wlfSi^ {a Div. of PhiLmore Mfg. Co,) 

40 tnip Drive, Inwood, NY 11696 Tel: 518-239-6161 
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Radio Electronics ' 



BOOKSTORE 



n Build Your Own Satellite TV Receiver . . $7 00 
D 8-Ball Satellite TV Antenna ' . $5.00 

G Build Your Own Robot $.12.00 

□ TV Descrambler (January, February 19B1) $3.00 

□ Video Entertainment (January 1382} 12.00 

□ Your Own Computer (October 1981) $3.00 

I Radio-Electronics back issues (1983) S3.00 

(January. February 1983 not available) 

Write in issues desired 



□ Radio-Electronics bach issues (1981) 
(Match, December 1981 not available) 
Write in issues desired 



. $3.50 



i Radio-Electronics back issues (1982). 
(January 1982 not available) 
Write in issues desired 



S3. 00 



To order any ol the items indicated above, check off Ihe ones 
you want. Complete Ihe ordei lorm below, include your pay- 
ment check or money otder (DO NOT SEND CASH), and mail 
to Radio-Eleclronics. Reprinl Department 200 Park Ave. 
South. New York, NY 10003. Please allow 4-6 weeks for 
delivery. 

II you need a copy ol an arlicle lha! is in an issue we indicate is 
unavailable you can order il direclly from us We charge 50c 
per page. Indicate the issue (month & year), pages and article 
desired. Include payment in lull, plus shipping and handling 
charge. 



□ Special Projects [Winter 1980) 

□ Special Prajecis (Spring 1981) 

□ Special Projects #4 (Summer 1932) . 
P Special Projects #5 (Winter 1983). . . 

1 Special Projects #6 (Spring 1983) 
D Radio-Electronics Annual 1983 

D How to Make PC Boards 

D All About Kits 

□ Modern Electrics (Vol. 1. #1 

April 1908) 

~1 Wireless & Electrical Cyclopedia .... 
(1918) (176 pp) 

ARTICLE 



MONTH 



, 54.00 
. $4.00 
. $4.00 
. $3.00 
. S3.00 
. $2.50 
12 00 
$2.00 
. S2.25 

.54.95 



YEAR 



PAGES 



TOTAL PAGES 



: iCe tac-i 



TOTAL PRICE 



MAIL TO: Radio-Electronics 

Reprint Department. 200 Park Ave Soulh. New York. NY 10003 

Tolal price of order 

Sales Tan (New York State Residents only) 

Shipping & Handling (US & Canada only) (Includes FIRST CLASS POSTAGE) $1 00 per item 

All other ($2.00 per item, sea mail) 

($4.00 per item, airmail) 

Toial Enclosed 

Name. 

Address 

Cily 



6 83 
All payments must be in U.S. funds 
S 



. Stale. 



.Zip_ 
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LAST CHANCE FOR SCOPE REBA TEH 



BKP1 535 SPECIFICATIONS 

• 35MHz response: useable beyond 50MHz • 2 mV/cm 
vertical sensitivity • Signal delay line fot accurals view of 
high frequency pulse leading edge • Alternate (rigger 
capability • Automatic or manual selection ot CHOP AND 
ALTERNATE dual-trace display • Variable hold-off for 
accurate pulse train display • Video sync separators 
standard • Built-in triggering falters • PDA CRT with P3f 
phosphor • 1 0:1 /reWdireci probes included • Differential 
input capability 

35 MHz 
DUAL TRACE - TRIGGERED 

BHBKP1535 List Price: $950.00 

$695.00 

(Shipping Weight 20 lbs.) 

SAVE $330.00!! 
INCLUDING REBA TE 

5V4" FLOPPY DISKETTES 





(Valid llirougb 6/3 0ffl3} 

DIRECT FACTORY 

CONSUMER REDATE 

CERTIFICATE INCLUDED! 



BKP1530 SPECIFICATIONS: 

• Delayed sweep operation for sweep expansion up to 
100QV • 5 mV division sensitivity selectable 2 mV to 
20MHz • Variable hold-off pulse train display • Single- 
sweep for nonrepetitiye waveforms • Built-in triggering 
tillers • Video sync separator standard • CHOP or 
ALTERNATE display • Differential input capability • 11.7 
nS rise lime lor short duration pulses • Alternate trigger 
capability* Front panel x-y operation • 10:1 /reference/ 
direct probes included 

30 MHz 
DDAL TRACE - DELAYED SWEEP 

RRBKP1530 List Price: $875.00 

625.00 

(Shipping Weight 20 lbs.] 

SAVE $300.00!! 
INCLUDING REBATE 



%* 



$r 



! targ* 




FEATURES: 

• Includes reinforcement ring 

• Write protect with labs 

• 100% Surface tested 

• Lifetime warranty 

SINGLE SIDED 

40 TflflCKS — BOX BF ^ n _ ^^ 
DOUBLE DENSITY ID O ZP.OO 



SALE 1 



MBEfl IMFQflMBTIOH: 
It Itlimi 40 1 Suit Sector 
HBULT5UI0 10 Sector 
RttUtT514t« 16 Sector 

RHUE.TO2401 

HBULI52-tirj 
RR1ILTS24IG 
BOX OF 10 



z 

BOXES: 

10 
BOXES: 

Suit sector, 40 track, 2 sided 
10 seclor. 40 track, 2 skied 
16 sector. 40 Iraek. 2 sided 
? BOXES 10 BOXES 



$ 40.00 
$180.00 



$35.00 


$60.00 $280.00 


F RULT51 B-Ol 


Soil sector. SO track, t stcte 


HRUtTSISIO 


10 sector. 80 Irack. 1 side 


BRUIT51816 


16 sector. SO irack t side 


BOX OF ID 


2 BOXES 10 BOXES 


$30.00 


$50.00 $220.00 


DHIIIT5ZS0! 


Sot! sector. 30 Irack, 2 sided 


RRULT529I0 


10 sector, SO Irack 2 skied 


HRUlT5?ai6 


16 seclor. 60 Irack 2 sided 


BOX OF ID 


2 BOXES 10 BOXES 



$40.00 $70.00 $320.00 

(Shipping We»ghl 2 lus) [Shipping Weigh! 4 lbs.) (Shipping, Weight 20 lbs 



QTOKAN T $229.00 

12" RGB COLOR MONITOR 



□ 



TAXRGB1 

List Price: $399.00 



A 



AaiOMCORFOTATfON 



$359.00 



(Slipping weight 29 tjs.l 

RRTUtBMRDB 

Interface cable to IBM SIS. DO 

RftTAXRGBM Apple lie &III cable SI a. DO 

With APPLE II RGB INTERFACE 

RRPOBTAXROBAPL 

List Price: $528.00 

12"RGB SUPERHIGH RESOLUTION 

630 Horizontal Line 

RBTAXHBB3 Super-High Res List: $699.00 SALE: 

[Shipping Weight 29 lbs.) SS9S 

RR PR BR 6 HA PL TAX RGB 3 w/Apple II card (30 lbs.) $695. 00 

HIGH RESOLUTION 
12" AMBER MONITOR 

• >18 MHz bandwidth 

• 800 line horizontal resolution 

• Composite video input 

■nruuitMi 

List Price 5179 00 

$129.00 

(Sti Wt 19 OS) 




►; 



• 5 x 7 Dot Matrix • Parallel Interface [Centronics) • Tractor Feed 

* Dot Addressable Graphics ■ Up lo 3-Part Paper ■ Sell Test * One 
Year Warranty * 30 CPS 80 Column Unidirectional * Uses Regular 
Paper 
R H AX M G P 1 00 : Del Matrix PrintEr (Six Wt. 1 ' lbs.) $36 9.00 $229 



HITACHI 

Hitachi Denshi.Ud. 




DMMs 

Vh DIGIT 
AUTORANGING 




DIRECT CONNEa MODEM 

$79.00 MURfl to 

- 300 BAUD 
MM-IOO 



- 300 baud 

RS232C interface 

Full duplex 

Carrier delect indicator 
' Bell 103 compaiiDc 
■ Low voltage 
1 Originale/ Answer swilcb selectable 



la 



% 



Li 51 Price SALE 



► 



IMIHIMIDD - 300 baud modemlSh wt 2 lbs) 
RBCNOHSJJEBF RS232 cable 



sm 95 S 79.00 
$19.95 



H-P QUALITY AND PERFORMANCE 

AT OUR LOW PRICES!! 

SERIES 10 - Programmable Calculators 



H 



X 



Auto polarrty 
.5 to 1% accuracies 
Two limes per second 
sampling rate 
Measures AC -DC volts. 
AC/DC Amps. Resistance 
Diode Test Audible Contin- 
uity Ctiect, Temperature 
(except HITvrasSO) 

MTHDRUCTOHT 
Ult OFFER 

$127.00 $115.00 
25% Accuracy w/temp, 5157.00 $140. OO 
1 % Accuracy w/lonp. J187.00 $170.00 
So* carrying case $15.00 



Description 
5% Accuracy 



\^p Texas Instruments 

16 PIN GOLD AND TIN 
DIP SOLDERTAIL SOCKETS 

TIN GOLD 

on RBTIS16LP RRTiGisLp 

50 $ 8,00 $ 10.00 

iooo S 60.00$ 80.00 

4500 $225.00 $315.00 

iSh Wl 15 Ibsl j 




I. 



Wam HEWLETT 
Ml'EM PACKARD 

• RPN Logic • Convenient 

Design • LCD • flogged 

Construction • Continuous 

Memory • Automatic Turn-off 

Function • Self Diagnosis 
Part Ho. Dticriptlin 

flfl HP- *0C Scientific 
HB HP-1 1 C Advanced Scientte 
RB HP-12C Advanced Financial 
BB HP-15C Adv. Scientific w/matriMs 
RR MP-f SC For Digital Electronics & 



12*1 



p pq pq cq pq Pi pq m m m 
ml 11 -n 11 ii-u-iiii-ii-i 
(n n fi pi pq j-i n m pi n 



list Price SALE 

■■ 70.00 $59.00 
3 sc i.'t $79.00 

St 20.00 $99.00 
S1 20.00 509.00 
SI 20 00 999.00 

Computer Science {Shipping Weights. 3 lbs eacn) 
Bfl HP-7SC Handheld computet system $695.00 $ 70S, OO 
(Shipping Weight 9 lbs.) 



1 PRIORITY ONE ELECTRONICS 

9161 DEERI NG AVE. CHATSWORTH, CA 9 1 3 1 1 
ORDER TOLL FREE (600) 420-5922 - CA, AK, HI CALL (210) 709-51 1 1 

Terms. U.S. VISA. MC. BAC. Check. Moray Order. US. Fundi Only. CA residents arid 6'Ato Sales Tax. MINIMUM PREPAID ORDER SI 5.00. Include MINIMUM 
SHIPPINGS HANDLING c<1 53.00 rrx thelirelS Ids p'-js -i-De tor each addiikmal pound. Drders over 50 lbs seni freight ccJIecL Jusl in case, please include your 
phone number Prices subject toenail wilfwut nolice. We will do our best 10 mainlam prices through June, 1983. Credit Card orders will be charged appropriate 
Freight II you haven't received your Winter '83 Engineering Selection guide, send £1.00 for your copy today? Sale prices lor prepaid orders only. 



RETAIL STORE PHONE NUMBERS: (CKofsworthO C213) 709-5464 - (Irvine;) C714) 660-1411 
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"OUT FRONT 
DMM 



«?■ *•- 



KOK'S LX-3 

PIED PIPE 

with exclusive Van-Pitch' 



bines the best of DMM': 
ters, logic probes, 



% accuracy and all 
is and ranges featured by 
other leading DMMs; PLUS, VARL- 
PITCH, the audible DMM tone 
system that obsoletes all others. 
VARI-PITCH changes tone pro- 
portionate to the signal input, 
its usage is limited only by your 
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jobs and busy schedules. Buitt to 
your band and your budget! 

LIST PRICE SJSSiGfC 
LIMITED TIME OFFER $139.00 

See your Hlckok distributor, or contact; 

HICKOK 



THE HICKOK ELECTRICAL INSTRUMENT CO, 

10514 Dupont Avenue • Cleveland. Ohio 44108 

(216) 541-8060 • TWX 810-421.8286 
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way. It turns out that a manufacturer's 
exact-replacement transistor should have 
been used. Since all the stages there are 
direct coupled, I introduced a whole new 
set of problems. 1 finally traced the orig- 
inal problem to C455, a 100/+F capacitor 
whose value had dropped to 20 u.¥. 
Replacing that got the 60-Hz sweep back. 
Changing Q451 's collector resistor from 
820 to 2200 ohms to compensate for the 
difference in the transistors restored the 
linearity and got everything back to 
proper balance. 

Thanks to John H. Sherwood of Colum- 
bia, SC for thai one. 



MAGENTA PICTURE 

The screen on this RCA CTC68A is 
magenta with retrace lines. After 5 mi- 
nutes, the picture color becomes good. It 
will stay that way for anywhere from 5 
minutes to the entire day, but the magenta 
color will eventually return. Turning the 
setoff and on will restore the proper color, 
at least for a while. What could be causing 
that? 

Incidentally, the Sams schematic for 
this model shows +5.49 volts on the 
green screen-grid of the picture tube. That 
can 'tbe right, can it?—D. 8., Park Ridge, IL 

Your magenta screen is being caused 
by a loss of green, leaving only red and 
blue. It sounds as though you have a prob- 
lem in the green video-output. Try 
swapping the green MAD001A video 
module for either the red or the blue one. 
If the problem shifts to the red or the blue, 
you've found the source of the trouble. 
Replace or, if you wish, repair the mod- 
ule. If you choose to repair it, a good bet 
is the transistor; either it or one of the 
other components is intermittent. 

As to your second question — you're 
right. I don't know how that decimal 
point got in there. The correct reading 
should be 549 volts. 



SOLDER-JOINT PROBLEMS 
I've got this GE 17AC1602W working, 
but I'm not happy with it. When it came in it 
had a shutdown problem. That was taken 
care of by running a jumper from Q980, 
the shutdown SCR, to C555. Later on, the 
set developed a peculiar dark blob, like an 
octopus, that floated slowly upwards 
across the picture. I traced that problem to 
a cold-solder joint at R980; that was caus- 
ing the resistor to overheat. I had pre- 
viously fixed several other cold-solder 
joints, but that was one I had missed. I 
suspect that there are still others, and can 
only hope that they show up before I take 
it home.—A.B„ Cambridge, MA 

I've had many letters like yours, and 
they keep coming. All I can tell you is that 
1 suspect that you're right and that you 
keep looking. One suggestion is to try 
cooling spray, and jarring the board, to 
make the less obvious cold-solder joints 
show up. R-E 
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FOR 
*> MOSICIANS 

Even if yomjiBi^f t^now an ohm from a volt, Craig 
And ertor^s -Wwty revised and expanded book shows 
you how to build 27 accessories that enhance your 
sound and broaden your musicaJ horizons. 

if you're an old hand at musical electronics, you'll 
really appreciate that all of these processors, from 
Tube Sound Fuzz to Phase Shifter are compatible 
and work together without creating noise, signal loss, 
bandwidth compression or any ot the other problems 
common to interconnecting effects Irom different 
manufacturers There's even a complete chapter on 
how to modify aind combine effects to produce your 
own custom pedal board. 

Low cost project kits available from PAIA help make 
even your first exposure to electronics a pleasant, 
nassfe-lree experience and thanks to the sound sheet 
demo record bound into tne book you know just how 
the completed device will sound before you even start. 



CHARGE TO VISA OR MC TOLL- FREE 
1-800- 654-8657 saw to 5 pm cst monfri 



DIRECT INQUIRIES TO: 

BUA Electronics, Inc. 

IQ2S W W11.I1 r- L . Slvri., Oklahoma City. OK 731 14 (J05)aj3-9fl2i 

I I I RUSH MY COPY OF "ELECTRONIC PROJECTS FOR I 
MUSICIANS", S14, 95 plus S1 postage enclosed. 

I I I SEND FREE CATALOG OF OTHER PAIA PRODUCTS. ' 

I name_ 



city_ 



.zip. 



I 

HliA Electronics, Inc. ] 

Depl.SR, 1020 W. Wilshire Blvd., Oklahoma City. OK 73116 
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NEW BOOKS 



For more details use the free information card inside the back cover 



BASIC ELECTRONICS THEORY with pro- 
jects and experiments, by Deltoii T. Horn; 
TAB Books, Inc., Blue Ridge Summit, PA 
17214; 531 pp. including index; S x BV 3 
inches; softcover; $11.95. 

This is a practical, all-inclusive handbook 
ranging from atoms and their electrons to the 
newest calculators and computers. It is de- 
signed both as an introductory text (with ex- 
periments) of basic electronics theory, and as 
a convenient reference manual of fun- 
damental concepts. The material has been 
divided into convenient chapter topics so that 
almost any piece of needed information can 
be located quickly. 

The author notes that it is impossible for 
any single volume on electronics to be totally 
complete, because electronics is a constantly 
growing field. Certain material has been eli- 
minated here, either because it is likely to 
become obsolete soon, or because its nature 
is so specialized that the applications are 
extremely limited. However, this book should 



provide the reader all of the information 
needed for a basic understanding of almost 
any electronic device or circuit. More impor- 
tant, it will provide the reader with the neces- 
sary background for understanding articles in 
the more technical electronics journals, and 
for reading schematics. 

The reader is urged to perform the ex- 
periments presented, because nothing en- 
hances the learning process better than 
"hands-on" experience and the experiments 
were chosen to provide practical de- 
monstrations of the principles discussed in 
the text. 

CIRCLE 131 ON FREE INFORMATION CARD 

PET/CBM AND THE IEEE 488 BUS (GPIB), 
2nd edition, by Eugene Fisher & C.W. 
Jensen; Osborne/McGraw-Hill, 630 Ban- 
croft Way, Berkeley, CA 94710. 250 pp., 
6V4 x 9% inches; softcover; S15.99. 

Bench-top engineers, scientists, and micro 
enthusiasts can now take advantage of a low- 



cost GPIB (General Purpose /nterface Bus) 
system. With the use of an IEEE 488 bus, 
Commodore PET and CBM computers can 
control up to 15 digital instruments. In this 
newly-revised book, the capabilities of each 
PET or CBM model are described, along with 
the history and functions of the IEEE bus. 
Users can learn how PET and CBM comput- 
ers can be connected to a variety of in- 
struments via the bus. Each type of transac- 
tion is explained with its associated PET 
BASIC statement, and is illustrated with a 
detailed timing diagram of the actual signals 
placed on various bus lines and detailed pro- 
gramming charts. 

There is also an expanded appendix. 
Approximately 200 manufacturers are listed, 
along with hundreds of their products that 
operate on the IEEE 488 bus. IEEE standard 
definitions, the ASCII definitions, and the 
PET/CBM ASCII and ASCII-IEEE-488 hex 
codes are also listed. 
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Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Electronics Career through 

HOME _ , 
STUDY *» 




Earn Your 

DEGREE 

No commuting to class. Study at your 
own pace, while continuing your present 
job. Learn from easy-to-understand les- 
sons, with help from your home-study 
instructors whenever you need it. 

In the Grantham electronics program, 
you first earn your A.S.E.T. degree, and 
then your B.S.E.T. These degrees are ac- 
credited by the Accrediting Commission 
of the National Home Study Council. 

Our free bulletin gives full details of 
the home-study program, the degrees 
awarded, and the requirements for each 
degree. Write for Bulletin R-83. 
Grantham College of Engineering 
2500 So. LaCienega Blvd. 

Los Angeles, California 90034 



If you need 





• high stability 
• prompt service 
• cost savings 



Genera! Communication 

industry 

Marine VHF 

Scanners 

Amateur Bands 

CB Standard 

CB Special 

Microprocessor 

Call or Write 
JAN CRYSTALS 

P.O. Bo* 060! 7 

R, Myers, Ft. 33906 -6017 
AH Phones (013} 938-2397 
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CABLE TV 
CONVERTERS 

VIDEO 
ACCESSORIES 



BUY DIRECT & SAVE 

40 CHANNEL 
CONVERTER 
$38 Regular $69 

Advanced Solid Slale design and ciruitry 
allows you to receive mid & super 
band channels. Restores programming 
to Video Recorders 

36 CHANNEL 
Z^i REMOTE CONTROL 
"j CABLE CONVERTER 

$88.00 

DIAMOND D-56 WIRELESS 
THE ULTIMATE CABLE T.V. 
CONVERTER 

56 CHANNEL 
INFRARED 
REMOTE CONTROL 
$139.00 



Send SI tor Complete Catalog 
VISA • MASTERCARD • COD 



DIRECT VIDEO SALES 

P.O. BOX 1329 

JEFFERSONVILLE. INDIANA 47130 

CALL 

1-612-282-4766 
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NEW PRODUCT-Computerized Address- 
able Cable TV Descrambler in/out Channel 3. 
Restores picture to normal sync. Passes un- 
distorted audio signal. Gated Pulse- 
Suppressed Sync Kits £59.95 Wired and 
tested S1 19.95. Sinewave Kits S69.95 Wired 
and tested S1 29.95. Also carry a full line of 
UHF Descramblers. Money orders, check, 
COD only. Add 5% shipping. Quantity dis- 
count. Send $2.00 for complete catalog on 
converters and descramblers. MEAN ELEC- 
TRONICS, PO Box 347, Boston, MA 021 88 
(617)337-7303. 
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STILL THE BEST GRAPHIC EQUALIZER 
KIT *See Radio-Electronics 5.78 cover 
story *12 bands/channel - *.02% distortion - 
*92dB S/N ratio - "Solid walnut ends - * Price 
reduced: $89.00 postpaid M/C, Visa add 
shipping: Free catalog. SYMMETRIC 
SOUND SYSTEMS, 856J Lynn Rose Ct., 
Santa Rosa, CA 95404. 
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TELEVISION MODULE includes VHF, UHF. 
and CABLE-TV TUNERS. IF AMPLIFIER, 
VIDEO DETECTOR. SOUND DETECTOR 
and AMPLIFIER, and SYNC PROCESSOR: 
S85.00. TELEVISION SIGNAL PROCESS- 
ING MANUAL explores standard and non- 
standard television: $15.95. Add 5% handling 
and shipping. Catalog $2,00. Visa and MC 
accepted. ORDER DESK (415) 439-7470. 
ABEX, P.O. BOX 26601-RZ, SAN FRAN- 
CISCO, CA 94126. 




CALL NOW 
AND 

RESERVE 
YOUR SPACE 



6* rate $550 per each insertion. 

Reaches 220.500 reaoers. 

Fast reader service cycle. 

Short lead time for the placement of 

ads. 

We typeset and layout the ad at no 

additional charge. 



Call 212-777-6400 to reserve space. 
Ask for Arline Fishman. Limited num- 
ber of pages available. Mail materials 
to: mim-ADS. RADIO-ELECTRONICS. 
200 Park Ave. South. New York, NY 
10003. 




ONE MAN CRT FACTORY, easy operation. 
Process new or rebuild old CRT's for tv's, 
bus. machines, monitors, scopes, etc. 
Color, b&w, 20mm, foreign or domestic. 
3x6 ft. space required. Profits??? Average 
CRT rebuilding cost — $5. Sell for $100 = 
$95 profit; x 5 CRT's = $475 daily; x 5 
days = $2375 weekly profit. Higher profits 
outside U.S.A. Investigate this opportunity 
today. We service the entire world. Write 
or call: CRT Factory, 1909 Louise St., 
Crystal Lake, II. 60014, (815) 459-0666. 





WIRELESS & ELECTRICAL CYCLO- 
PEDIA. Originally printed in 1918, this 176- 
page reprint of the complete catalog gives 
you an accurate look at the state of electron- 
ics in 1918. Contains everything from a Zinc 
Spark Gap to a 1 000-Mile Receiving Outfit. 
You can get your own copy of this modern 
antique, profusely illustrated, for only $4.95 
plus $1.00 P&H. Order yours from R-E 
BOOKSTORE, Radio-Electronics, 200 
Park Avenue, South, New York, NY 10003. 
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UNGAR'S HOT VAC" 4000 ... the easiest 
most cost effective way to desolder. Unit has 
a quiet contained vacuum source, is light, 
compact, with easy to grasp carrying handle. 
The control switch is located on the 
biomechanically designed handle. System is 
grounded, circuit fully suppresses transient 
spikes. $474.37— Call your Ungar distributor 
for a demo or contact UNGAR, Div. of Eldon 
Ind. Inc., PO Box 6005, Compton, CA 
90220,(213)774-5950. 
CIRCLE 63 ON FREE INFORMATION CARD 



CONVERTERS 
DESCRAMBLERS-MICROWAVE-Not C 
and D grade. Only grade A new, genuine 
Oak, Jerrold, Zenith, Hamlin, Pico. Bogner, 
Pioneer! Name it! Sine-wave, gated-sync, 
vari-sync, in-band, out-band. We sell 'em all! 
No order too big or small. Dealers-we can 
beat any price. Send $3.00 for catalog to: TV 
PRODUCTS CO., 635 Park Avenue, Suite 
222, Idaho Falls, ID 83402. 
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WHERE ELSE CAN YOU FIND 
SPECIFICATIONS FOR 35,000 ICs? 

Lots of places. That's the problem. 



You could spend hours sifting through hun- 
dreds of integrated-circuit catalogs, data sheets, 
and advertisements. Eventually, you might find 
what you are looking for. Or you could turn to IC 
MASTER and find the device closest to your 
needs in a matter of seconds. 

Because of the unique methods used in IC 
MASTER to organize ICs by function performed 
and key specifications, the engineer is quickly 
directed to the right memory, microprocessor, 
operational amplifier, gate array, interface IC, 
etc. 

IC MASTER is two volumes, weighing nine 
pounds, packed with data. It has 11 main 
technical data sections, nine supporting informa- 
tion sections, and thousands of data-sheet pages. 
Its alternate-source directory with approximately 
55,000 IC substitutes is the world's complete 
second-source listing. Its organized tables of data 
describe ICs, microcomputer boards, support 
boards, microprocessor development systems, 
and PROM programmers available from 225 
manufacturers. 

A special military section describes screening 
capabilities of IC manufacturers, provides a cross 
reference between part numbers and military 
specifications, and breaks the Qualified Parts List 



down into functions. More than 1,000 applica- 
tions notes, currently available, are given capsule 
descriptions. 

The mysteries of part number systems are 
decoded for each IC manufacturer in the Part 
Number Guide. All types of functions ICs can 
perform are listed in an index that also directs 
the user to their location in IC MASTER. 

As a special bonus, your IC MASTER will 
include a free one-year subscription form for 
Integrated Circuits Magazine, the only publica- 
tion that reveals how leading designers select 
and apply integrated circuits. 



Typical Use of IC MASTER 

All functions provided by ICs are carefully 
organized for easy look up. As an example, suppose 
an engineer needs to find the part numbers and 
manufacturers for all 64K dynamic RAMS with 
access times of 120 nanoseconds or faster. He can 
find this information in less than 30 seconds by 
turning to the memory section of IC MASTER and 
lookingfor the 64K organization (words and bits per 
word) that he needs. Because each device is listed 
in order of access time, he can easily determine the 
devices that satisfy his speed requirements. 




Company 
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□ Enclosed is my check. 

□ Purchase order enclosed. 

□ Please bill me. 



State 



Zip 



□ Charge to my credit card: 

□ VISA 

□ Master Card 



Card No Exp. Date 



Circulation Department 

IC MASTER 

HEARST BUSINESS COMMUNICATIONS, INC./UTP DIVISION 

645 Stewart Avenue, Garden City, NY 11530 
(516) 222-2500 Ext. 314 

□ Please send me the 1983 IC MASTER and enter my free 
subscription to Integrated Circuits Magazine {six issues) for 
$95.00 (plus sales tax; California 6'/2%, New York 714%, 
Illinois 4%) 
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Electronic mail via satellite 

HERB FRIEDMAN, COMMUNICATIONS EDITOR 



NEITHER RAIN. SLEET, SNOW, NOR KILLER 

satellite No, they haven't replaced 

that old motto- — yet! But as the postal 
service moves into the era of modern 
communications, killer satellites might 
prove to be more of a threat than the 
gloom of night. 

Most of us tend to believe that inno- 
vations in mail delivery ended wilh the 
Pony Express. (In fact, the Pony Express 
was faster in many cases than today's 
mail service.) That's because most mod- 
em "improvements" in the mail service 
do nothing more than get a pair of hands 
to do more work. That's not to say that 
there have not been any improvements in 
automation, but letters still arrive by 
hand, are often moved by hand, and are 
delivered by hand. 

But now there's a new postal service, 
called INTELPOST, that moves a letter 
thousands of miles in a matter of minutes 
by taking advantage of the very latest in 
computer and satellite technologies. IN- 
TELPOST processes your letter or other 
document through optical scanners, com- 
puters, and a full-time channel on Com- 
sat's INTELSAT 1V-A satellite. Almost 
instantly, your documents can be flashed 
across the ocean. The actual processing of 
a document or letter up to 8 V2 X 14 inches 
takes only 1 minute and it costs you only 
$5 per page. 

In many cases you might find that you 
can send a letter overseas and receive a 
response in less time than it normally 
takes a letter to travel from your local 



mailbox to your local post office. Now 
that is definately an improvement in the 
postal service — and 1 would not hesitate 
calling INTELPOST a true innovation. 

How it's done 

Figure 1 shows the links in the chain. 
An INTELPOST computerized service 
center in the U.S., an earth station, the 
satellite, and an earth station and 
INTELPOST-equipped service center on 
the other side of the world. 

All you have to do to take advantage of 
the service is to carry or deliver your 
document to an INTELPOST service cen- 
ter where it is placed on an optical scan- 
ner. In a matter of seconds the scanner 
converts a full page of ordinary type writ- 
ten text into electrical signals that are 
stored in a computer until an overseas 
circuit and service center are cleared for 
reception. The computer then sends an 
encoded representation of your document 
to an earth station in Virginia, which 
transmits your document to the satellite, 
which relays it to the receiving station. 
The received signal is forwarded to a 
service- center computer, which decodes 
the signal and passes the plain text output 
to a facsimile printer where a black-and- 
white reproduction of the original docu- 
ment is created. The printout itself can 
often be sharper and of higher contrast 
than the original. 

You can even specify the time you 
want the letter delivered at the other end 
in, say, London. Your business associ- 
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UNITED STATES 



OVERSEAS 



FIG. 1 



ates. friends, or family, can go to their 
local London INTELPOST post office 
and pick up a letter you might have mailed 
as little as an hour earlier; then almost 
instantly they can send a reply hack to 
you. If they're not in that much of a hurry, 
they can have your letter delivered with 
the regular or special delivery mail. 

As you might expect, considerable 
effort goes into security. First, the com- 
puter at the service center encodes the 
transmission using the highest encoding 
level developed by the Dept. of Defense. 
(I assume and hope that it means no one is 
going to crack the code.) Second, only 
one employee handles your exposed 
document at each end: the one who puts it 
on the scanner and the one who takes it off 
the facsimile printer. 

Getting the document to the post office 
is a minor problem if you 're not located in 
the metropolitan New York or Washing- 
ton, D.C. areas. You can use Express 
Mail service to the nearest INTELPOST 
station, or you can send it there by regular 
mail. If you mail in your documents, they 
are returned to you at no charge after 
transmission. 

Presently, the direct satellite path from 
the U.S. is to Great Britain, the Nether- 
lands, Germany, and Argentina. IN- 
TELPOST also handles transmissions to 
Canada by wire. A Pacific satellite will 
soon open the service to Australia. 

From conversations with our postal- 
service people, the limitation of the ser- 
vice appears to be the availability of dedi- 
cated satellite channels. It is expected that 
much of the overseas mail will be handled 
by the computer-satellite link when more 
channels become available. Certainly, 
the S5 cost is competitive— particularly 
for business documents — and the speed 
and the reliability of the copy is some- 
thing phenomenal. 

Now imagine the next step in this pro- 
cess . Instead of delivering your document 
to the post office facility, you simply dial 
the INTELPOST computer on your 
phone and transmit your document to the 
computer from your own word- 
processor. The signal then goes overseas 
by satellite where the receiving computer 
dials the addressee's phone and sends 
your document into his or her word pro- 
cessor or computer. And the bill goes on 
your VISA or MasterCard. Now tkafs 
real electronic mail. R-E 
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ON SALE 

AT YOUR 

LOCAL 

NEWSSTAND 

JUNE 2 

Reserve your 
copy now! 

Get every issue 

SUBSCRIBE 
TODAY! 

Use the order 
form below 



■ IF YOU'RE THE KIND OF READER 
that doesn't want to wait, you can get 
your copy of Special Projects #7 now. 
This 100-page magazine is crammed 
full of electronic projects that you won't 
be able to wait to build for yourself. 
There's a Digital Prototyping System, a 
Soundbox to add sound to TRS-80 
games, a Code-Practice Oscillator, 
Electronic Flasher for your car, plus all 
the other articles listed on the cover 
above. You get a total of 21 fun-filled 
build-it stories. 



■ TO HELP YOU TO BE SURE that 
you don't miss any future issues — 
SUBSCRIPTIONS ARE NOW AVAIL- 
ABLE! 



■ YOU CAN HAVE THE NEXT FOUR 
ISSUES of Special Projects delivered 
directly to your home for only S9.00. We 
pay the postage. If you want the next 
eight issues, you can even save a dollar 
off the newsstand price. Get eight issues 
for $17.00. 



■ EVERY ISSUE OF SPECIAL PROJ- 
ECTS will continue to contain a variety 
of construction articles to suit every 
taste. In addition, feature articles on 
electronics fundamentals, test equip- 
ment and tools will round out each issue. 
Of course, we will continue to provide 
new product and literature listings to 
keep you up to date on the latest de- 
velopments in electronic technology. 

■ GET IN ON THE ACTION! Order 
your next issue of Special Projects to- 
day. Use the convenient order coupon 
below. 



DETACH AND MAIL TODAY TO: 
SPECIAL PROJECTS 
SUBSCRIPTION DEPT. 
200 PARK AVE. SOUTH 
NEW YORK, N.Y 10003 

.copies of Special Projects #7 
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Projects #7 
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al S2.2S plus S1 .00 postage and handling for US, Canada and Mexico. 
US. funds only. All others add S2 00. 

I want to be sure I donl miss any issues. Send me the next tour issues 
of Special Projects tor S9.00: starting with #7. Postage is free in U.S. 
For Canada add S3. 00. Foreign add S7.00. 

I want to be sure I don't miss any issues and want to save S1 .00 too. 
Send me the next eight issues of Special Projects far S17 00: Starting 
with #7. Postage is Iree in U.S. For Canada add S6.00. Foreign add 
St 4.00. 
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TOP TEN GAMES OF '8? 



continued from page 76 



one row of logs, a lady frog appears from 
time to time. If your frog can get on the 
same section of log, she'll hop on his 
back, thus giving him more points when 
he reaches one of the home bays. Also, 
turtles occasionally dive into the water; 
your frog can't be on their backs when 
they go down. In some home bays, a 
bonus fly appears at random. The frog 
needs to be directed into that bay to 
collect those points. 

At higher skill levels, as in the arcade 
version, deadly snakes appear on the 
center river bank and on logs. Traffic also 
increases in speed and density. The entire 
game is played against time, with a 
30-second time band per frog displayed at 
the screen bottom reminding the player of 
that fact. 

It is rare for any home version of an 
arcade original — regardless of resolution 
and memory size — to capture the nuances 
of a quarter-eating game. But in this case, 
we have not only a true-to-arcade game 
available on a very popular system, but 
the game itself is one that is likely to be 
enjoyed by more than just the hard-core 
game players. Perhaps that's why 
Frogger has remained so popular in the 
arcades for such a long time, and con- 
tinues so at home. 
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One of the year's most addictive games is 
playable only on the self-contained vector 
scanning Vecirex console from General 
Consumer Electronics (233 Wil shire 
Blvd.. Suite 220, Santa Monica, CA 
90401). Scramble, as any video-arcade 
goer knows, is a hori7.ontally scrolling 
game that puts your space fighter in 
several different scenes, each with a 
peculiar kind of ha7_ard to overcome. 

The trick with Scramble is learning 
how to use the acceleration and braking 
characteristics of the joystick. 

While you're busy figuring out how to 
control your spacecraft, you also have to 
maintain control over your weapons, 
which fire straight ahead, and your 
bombs, which drop as you pass. You also 
need to keep a third eye on your fuel level . 
Some ground targets are fuel tanks that, if 
destroyed, add fuel to your tank. At the 
higher skill levels, you have an incredibly 
long way to go without any chance of 
refueling. And when you run out of gas or 
hit a wall, the crack-up in the Vectrex's 
inimitable fashion is painfully realistic. 

Like any other well-designed game, 
the Scramble taunts you to come back for 
more. If you are already committed to the 
Vecirex console, that game is the first you 
should buy for your collection. And if 
you're still looking at videogames, be 
sure to test the Vecirex with this cartridge 
if at all possible. R-E 
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STATE OF SOLID STATE 



An automatic brightness controller 

ROBERT F. SCOTT, SEMICONDUCTOR EDITOR 



A UNIQUE DEVICE THAT IS QUITE VER- 

satile in applications that require the auto- 
matic adjustment of the brightness of a 
display in relation to variations in ambient 
light, is the new Optron OPL 100 automa- 
tic brightness controller. That device 
from TRW Optron can operate from a 
supply voltage of from 4.5 to 24 volts 
DC, and can source 50 mA or sink 20 mA 
to control the brightness of various types 
of displays from to 100 percent. The 
display types that it can control include 
vacuum fluorescent, incandescent, and 
LED's. The OPL 100 can be used to con- 
trol TV screens, instrument displays in 
aircraft and automobiles, industrial light 
levels, and outdoor lighting for signs and 
security purposes. The device can also be 
used to keep the indoor light level con- 
stant, regardless of variations in light 
coming in from outdoors. 

Pulse-width modulation is the key to 
the controller's operation. The duty cycle 
of the output is proportional to the 
ambient light level and is the basis for 
controlling external displays. Ambient 
light levels are detected by a 2500 square 
mil (0.0025 square inch) photodiode that 
is built into the device. 

Figure 1 shows a block diagram of the 
OPL 100, an 8-pin IC. Figure 2 shows 
how it's used to control the brightness of 
LED's, 7-segment numeric displays, and 
vacuum-fluorescent displays. In each 
case, the displays are driven by the pulse- 
width-modulated output from pin 7. 



Potentiometer Rl is the external adjust- 
ment for light sensitivity level. The resist- 
ance needed depends on the ambient light 
level, and on the display brightness 
desired — it ranges between 25K and 
200K. 

In Fig. 2-a, the device controls the 
brightness of a standard LED, With a 
12-volt DC supply, the controller fur- 
nishes a maximum of 32 mA to the LED. 
Figure 2-b shows how the controller is 
connected to a numeric display through a 
B C D- to-7 - seg me nt late h/dec oder/dri ver 
like the CD451 1 . Several drivers can be 
used and multiplexed by connecting the 
strobe or enable line' of each driver to pin 
4 of the controller through suitable logic 
circuitry. 

In Fig, 2-c, we see how to connect the 
OPL 100 to a vacuum-fluorescent display 
device to control display brightness be- 
tween 0% and 100% intensity. Resistor 
R2 (shown as dashed lines) is needed in 
this application to prevent the display 
from going completely off when the sen- 
sor is in total darkness. The OPL 100 
should be mounted so that its photodiode 
sensor receives light from the direction 
from which the display will be viewed. 
Potentiometer Rl should be adjusted for a 
satisfactory display brightness in normal 
ambient light. Now, the controller will 
detect changes in ambient light and adjust 
the brightness of the display. Because of 
that, the display brightness will appear to 
remain constant. 




FIG. 1 




How the OPL 100 works 

Referring to the block diagram in Fig. 
1 , we see that, in addition to the photo- 
diode, the OPL 100 includes a voltage 
regulator, a constant-current source, a 
high-gain temperature-compensated cur- 
rent amplifier, an op-amp, four com- 
parators, an R-S latch, logic including 
nand and nor gates, and an output driv- 
er. The width of the device's output pulse 
is determined by the relationship between 
an analog control-voltage that is pro- 
portional to ambient light, and the in- 
stantaneous voltage level of the ramp of 
an internally generated sawtooth. 

The sawtooth frequency is determined 
by an external R-C network (100K and 
0. 1 fiF in Fig. 2) connected to pin 5 of the 
IC. The output of the sawtooth generator 
is connected to the signal comparator. 
The analog control-voltage — 
proportional to the ambient light level — 
is connected to the second input terminal 
of the signal comparator. The comparator 
switches on when the control voltage is 
higher than the instantaneous sawtooth- 
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Learn how to 

Program and Use 

PERSONAL 

COMPUTERS 

Now at Home in Spare 
Time, you can learn every- 
thing you always wanted to 
know about personal com- 
puters. How to program in 
BASIC. How to understand 
and use more than 80 
BASIC commands and 
functions. How to write and 
run your own programs. .. 
tor both personal and busi- 
ness applications. How to 
use pre-packaged software 
and change It to meet your 
special needs. How to 
make sense of the over- 
whelming maze of books, 
information and advice 
available at your local com- 
puter store. 

More Than Just A Computer Manual 

This Is more than just another programming rnangai.,.il's 
an entire comprehensive course written by experts. Yet, 
because it was especially developed lor home study, you 
learn everything right in your own home, without changing 
your job or lifestyle, without attending a single class. 

Plus You Get Your Own Computer 

To give you practical hands-on 
experience, [his course includes 
your own personal computer — the 
Timex 1000 with 1SK memory 
module— plus a cassette recorder 
that lets you save your programs 
on tape. Oel all the facts. 
MAIL COUPON TODAY! 
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ramp voltage, and switches off when the 
control voltage is lower. 

The "on" portion of the output pulse 
and the sawtooth ramp start at the same 
time. The output-pulse width continues to 
rise until the ramp voltage is higher than 
the control voltage V c . At that point, the 
signal comparator switches off. Since the 
control voltage rises with ambient light, 
we see that as light level increases, V c 
rises, causing an increase in the width of 
the output pulse. That causes an increase 
in the display brightness. 

The sawtooth frequency is approx- 
imately 1 .44/(R s C;,) where R x and C* are 
the values of the external timing com- 
ponents. The maximum recommended 
value for R* is 100K. To obtain an 
asynchronous (free-running) sawtooth, 
connect pin 4 of the IC to V cc as shown in 
the applications in Fig. 2. That lets the 
ramp voltage to rise to Vi V cc and then 
fall to 0.7 volt. 

To obtain a synchronous (externally 
triggered) sawtooth voltage, a sync (trig- 
ger) pulse must be applied to pin 4 of the 
[C. The ramp is synchronized with, and 
triggered on, the positive-going edge of 
the sync pulse. The sync-pulse amplitude 
must be greater than '/jV cc — 0.7 volt. 
The free-running frequency of the in- 
ternal ramp generator — as set by the R-C 
network tied to pin 5 — should be slightly 
lower than the frequency of the external- 
sync signal. 

Let's now look at each pin of the OPL 
100 and its function. 

Pin functions 

Pin 1 is the source of amplified photo- 
current through an open-collector PNP 
current source. The variable resistor be- 
tween pins I and 2 is the load resistor for 
the current source. Photo current I F is Vi 
mA under normal room light. In addition 
providing the dimming function, pin 1 



can be used for on-off control of the dis- 
play. Connecting pin 1 to V cc forces the 
output terminal (pin 7) to a logic- 1 (V cc 
- 2 volts), driving the displays to full 
brilliance. Connecting pin 1 to ground 
forces pin 7 to logic -0, and turns the dis- 
play off. 

Pin 2 is the source of reference voltage 
V R (approximately 680 mV) set by a con- 
stant current of approximately 150 p.A 
through diode D503. That voltage de- 
termines the lower voltage extreme for 
the sawtooth waveform. Pin 2 is the tie- 
point for the lower end of the sensitivity 
control . 

Pin 3 is the source of a buffered analog 
control-voltage that is proportional to the 
incident light level. In applications where 
several OPL 100's are used in a system, 
control voltage V c from the main unit is 
applied to pin 1 on the remote OPL 100's 
so their duty cycles will track the duty 
cycle of the main unit. 

Pin 4 is the trigger pin. Its external 
connections determine the operation of 
the sawtooth generator. Connecting it to 
ViVce ~ 0.7 volt causes the sawtooth 
generator to free-run in an synchronous 
mode with the upper voltage-extreme be- 
ing approximately '/:V CC (reference for 
the Vhiqh comparator) and the lower ex- 
treme approximately 680 mV (reference 
for the V LOW comparator), 

When synchronous operation is 
needed — as for multiplexing digits — a 
positive-going pulse is applied to pin 4. 
The leading (rising) edge should coincide 
with the beginning of each digit's "en- 
able" time. That causes the sawtooth to 
stop rising, discharge to its lowest level 
(V R ), and then begin its ramp-up. 

Grounding pin 4 stops the sawtooth and 

causes pin 5 to rise to V cc and remain at 

that level until the ground is lifted and a 

logic- 1 or a pulse is applied (for 

continued on page 132 
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For more details use the free information card inside the back cover 



TECHNICAL MANUAL AND CATALOG, 

Printed-Circuit Drafting Aids, is 12 pages, 
color, letter size, and features books, such as 
The Design & Drafting of Printed Circuits, an 
article on how to make printed-circuit artwork, 
insertion-type connector patterns, multi- 
purpose, prespaced pads, dual in-line pack- 
age (DIP) patterns, "TO" style patterns, pre- 
cision slit PC artwork, tape, PreKut tape 
shapes, printed-circuit artwork targets, se- 
quential reference designation kits, X-acto 
knives and blades, 8X magnifier, Accufilm 
grids, Accufilm CTF (clear taping film), 
Accuvei drafting & tracing pads, Accufilm 
anti-static, stable-based drafting film, and 
printed-circuit & general purpose templates. 
The manual is free upon request. — E-Z CIR- 
CUIT, Bishop Graphics, Inc., 5388 Sterling 
Center Drive, PO Box 5007EZ, Westlake Vil- 
lage, CA 91359. 
CIRCLE 151 ON FREE INFORMATION CARD 

SOFTWARE CATALOG for the Sinclair 
Model ZX81 computer is 12 pages, 5% x 8V* 
inches, it includes books for users, such as 
The Complete Sinclair ZX81 Basic Course for 
novice programmers and The Explorers 
Guide to the ZX81, for more sophisticated 
programmers. Casssette software includes 
games (chess, backgammon, Star Trek); 
multifile data-storage system; vu-calc (for 
financial projections); machine code assem- 
bler; flight simulation, and many others. Free 
upon request. — Gladstone Electronics, 
901 Fuhrmann Blvd., Buffalo, NY 14202. 
CIRCLE 152 ON FREE INFORMATION CARD 

HAND-TOOLS BROCHURE is 4 pages, let- 
ter size, and lists tools ranging from the $3,45 
Industrial Fybrglass Brush for cleaning 
printed circuits, up to the $199,00 multi- 
former, which cuts and forms both axial and 
radial leads on electronic components. In- 
cluded are several hand-held wire strippers, 
twisters and cutters, lead trimmers, and a 
spool de-reeler. There is also a line of printed- 
circuit board holders, which are available in 
four sizes. The 2-color brochure is available 
free on request,— The Eraser Company, PO 
Box 4861, Syracuse, NY 13221. 

CIRCLE 153 ON FREE INFORMATION CARD 

ELECTRONICS CATALOG, covering the 
entire range ot electronics hardware, is 96 
pages, letter size, fully illustrated. Included 
are books, cable-TV converters, cordless 
telephones, test equipment, stereo disco 
mixers, mini computers, precision panel met- 
ers, surplus treasure boxes, plugs & jacks, 
capacitors, tools, tubes, and many others. 
There are also many bargain offers. The 
catalog is free upon request.— ETCO Elec- 
tronics, North Country Shopping Center, Rt 
9 North, Plattsburgh, NY 12901. 

CIRCLE 15-1 ON FREE INFORMATION CARD 



COMPUTER HARDWARE/SOFTWARE 
CATALOG is 24 pages, 7x9 inches. It lists 
such items as an AD converter, parallel print- 
er interface, CRT controller, Z80 
microcomputer, EPROM programmer, solid- 



state switch, 32K RAM/EPROM memory, 24- 
hour real time clock, and many others. Free 
upon request. — John Bell Engineering, 
Inc., 1 1 4 Center St. , San Carlos, CA 94070. 
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Radio- 
Electronics 

SPECIAL REPRINT 

BUILD A BACKYARD SATELLITE TV RECEIVER 




Don't miss out again! 



Send away today for you* 36- page 
booklet containing a complete reprint 
of ail seven articles in the series on 
Backyard Satellite TV Receivers by 
Robert 8. Cooper Jr. 

This alt-inclusive report gives you all 
the data you need to build your own 
Backyard SateHite TV Receiver. 

■ TELLS ALL ABOUT domestic satel- 
lite communications, with full details 
on how you can pull those elusive TV 
signals from space. 

■ LEGAL REQUIREMENTS, techni- 
cal specifications, and how you, the 



home constructor, can meet (tram. 
Find out what mechanical and elec- 
tronics skills you need. 

■ RECEIVER CHARACTERISTICS, 
technical details and specifications, 
along with examples of actual re- 
ceivers built at comparatively low 
cost. 

■ ANTENNA DESIGN... and ex- 
actly bow you can build a spherical 
antenna, while keeping total earth- 
station cost for the complete system 
under $1,000. 

■ THE FRONT END is critical when 
you build your own system. We heip 
you explore several different ap- 



proaches 10 making one that will 
work for you, 

■ RECEIVER-SYSTEM hardware, and 
how it goes together to bring you di- 
rect-frorn-satellite TV reception in 
your own home. 

To order your copy: 
Compete coupon and enclose it with 
your check or money order for $7,00, 
plus $1.00 lor postage and handling. 
We will ship your reprint within 6 
weeks of receipt of your order, All 
others add S4.00 for postage. New 
York State residents must add &Sc 
sales tax. 



Satellite TV Reprints 
45 East 17th Street 
New York. NY 10003 



6-83 



dting & Postage 
I have enclosed $ 
add sales tax. 



reprints @ 57.00 each, plus $1- Han- ^ ErMl , 
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MARKET CENTER 



FOR SALE 



CABLE TV products: Wireless, corded & settop 
convenors Send S3, 00 for catalog. ADDITIONAL 
OUTLET CORP., 231 E. Commercial Blvd., Ft. 
Lauderdale, FL 33334. 

CABLE TV SECRETS— the outlaw publication the 
cable companies tried to ban. HBO, Movie Channel, 
Showtime, descramolers, converters, etc. Supplers 
list included. Send. S7.95 to CABLE FACTS, Box 
711 -fl Pataskala, OH 43062. 

PCB 15cenlssq-m, Free drilling. Quantity discount. 
INTERNATIONAL ENTERPRISE, 6452 Hazel Cir- 
cie, Simi Valley, CA 93063. 

RESISTORS V4W & VfeW 5%C.F. 3 cents. 1%M,F, 
All values. No mlnlmums. Volume discounts. Write 
JR INDUSTRIES, 5834-B Swancreek Toledo, OH 
43614. 

COLOR computer VIC-20 programs hardware Rtty 
code EPROM Progammer RS-232. FRANK LY- 
MAN, Box 3091, Nashua. NH 03061. 

New I repair any TV. ...easy. Anyone can do it. Write 
RESEARCH, Sox 51 7C, Brea. CA 92621. 
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COLOR computer owners— Free hardware and 
software catalogue, SPECTRUM PROJECTS, 93- 

15 36 Drive, Woodhaven, NY 11421 

UNUSUAL UHF subscription TV kits. Also micro- 
wave down converters. Catalog 50 cants. TROJAN, 
2920 Shelby, Indianapolis, IN 46203. 

ARCADE games for VIC-20 computer oncassettes. 
Krazy Kong, Alien Panic S1 2.95 each — free cata- 
log. SMALL WORLD SOLUTIONS, Rt2. Box 189B, 
Grand Junction, Ml 49056, 

FREE catalog of surplus electronics parts and hard- 
ware. UNIVERSAL SOUND, Depl. RES, PO Box 
36052, Sarasota, FL 33577 (613) 953-5363, 

TELEPHONES— extensive selection— parts, 
accessories, systems. Free catotog, NDS, Box 
35444, Los Angeies, CA 90035-0444 {213) 935- 
9900. 
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SPEAKER & ELECTRONICS CATALOG 
1001 BARGAINS IN SPEAKERS 

W.: 1 (816) 642 5092 
1901 MCGEE STREET KANSAS CITY, MO. 6*10* 

FREE speaker catalog! Woofers, mids, tweeters, 
hardware, crossovers, grille cloth, kits, information, 
much more. Discount prices. UNIVERSAL 
SOUND, Dept. RE. PO Box 36052, Sarasota. FL 
33577 (813) 9S3-5363. 

FREE Canadian semiconductors catalog of inte- 
grated circuits, electronics components at bargain 
prices. C. M. ELECTRONIQUE, B,P. 243, Lapraire, 
Quebec. Canada J5R3Y3. 
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MILITARY radios: R-174. tunes 1.5-18 MHz, AM- 
CW-SSB. amateur, shortwave frequencies: S4750 
mint, S27.50 good. Canadian Backpack Radio 
PRC-510, 38-54 MHz FM transceiver with headset, 
ballery box. antenna: $34.50, 2 67.50 good. ARC- 
27 Aircraft Guard Receiver, 220-248 MHz AM, Sin- 
gle channel: S12.50 mint. Schematics instructions 
included. Add $5 unit shipping. BA YTRONICS, De- 
pl. RE, Box 59I, Sandusky, OH 44670. 
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ASK FOR OUR NEW CATALOG. 
CALL OR WRITE FOR INFORMATION. 



TEC/WEST (USA J INC, 

10B89 WILSHIRE BLVD., SUITE 740 

LOS ANGELES, CA 90024-4299 

CA: 213/208-5529 » OUTSIDE CA: 1-S00-421-721S 



To run your own classified ad, put one word on each of the lines below and Bend this form along with your check 
lor St. 90 per word {minimum 15 words) to: 

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003 

ORDER FORM 
PLEASE INDICATE in which category of classified advertising you wish your ad to 
appear. For special headings, there is a surcharge of $15.00. 
( ) Plans/Kits ( ) Business Opportunities ( ) For Sale 
( ) Educational nstructlon ( ) Wanted ( ) Satellite Television 

Special Category; $15.00 
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PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER. 

CLASSIFIED COMMERCIAL RATE for firms or Individuals offering comercial products or services). 

£1.90 per word prepaid (no charge tor zip code). ..MINIMUM 15 WORDS. 5% discount for 6 issues, 

10% for 12 Issues within one year, if prepaid. 

NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) S1.25 per word 

prepaid... no minimum. 
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per word. All copy subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX ADDRESS 

WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT 

ADDR ESS AND PHON E NUMBER. Copy to be in our hands on the 20th of the third month preceding the 

dale of the issue (i.e., August issue closes May 20th). When normal closing date fails on Saturday. 

Sunday, or a holiday, issue closes on preceding working day. 



FOR SALE 




THE Intelligence Library. Restricted technical 
secrets — books on electronic surveillance, lock- 
picking, demolitions, investigation, etc. Free 
brochures: MENTOR, Dept. Z, 135-53 No. Blvd., 

Flushing, NY 11354. 

SURVEILLANCE device schematics, books on 
electronic surveillance methods & equipment, 
lockstnithing, covert technologies, etc. Catalog, 
S1.00, MENTOR, Dept. Z, 135-53 N. Blvd., FlUSh- 
ing, NY 11354. 

SUBSCRIPTION TV manual, covers both the sine 
wave and gated sync system, only $1 2.95, Includes 
theory, circuits, waveforms, and trouble shooting 
hints. Video game cartridges are easy and in- 
expensive lo duplicate, plans S9.95. Information 
$2 00, refundable. RANDOM ACCESS (formerly D 
& S Enterprises), Box41770R, Phoenix, AZ 85080. 




SUN KD-81 

S 69 85 l ^^"~ Easy To Install 

Nn Saldtring - No ModilicaltQfi* 

41 Ktyi wrth Full Sui Spici B» # tttawi Touch Typing 

Same Kty Layouti as Sinclair • Two Color Keytopi 

Kaybaard C»e« Holdi Bath Kiybaird md Computer 

Command* and Graphic! Speller! Out on Ksytapi 

IfiK Piggyback RAM Module m MfrW $48 J5 

SUNTRONICS CO., m 

tt<* 213-644-11*9 
— ^^— ...!. , m i .. 1 -80(1-421 -5775 

■ J a tend Cfietk i M 

^5F^i? ?a Boi 1357 HawEhoiiiF CA 9D2M 
^^*^^ r^'ilon,,, ildn'1* jAt 8'' SJV ' n 

^(W S4 00 lh>D liinLSkng VISA MitfilTJia inektfjl -qnjlu.i d 



.125 aluminum— make your own chassis! Cut to 
size, squares, rectangles only, 6 cents so. in., 
$ 1 . 00 m i n Imu m, $2 .00 handli ng . Sh I pped U PS col - 
led. Send dimension(s) ot piece(s) to: O'DAV, PO 
Box 248, Lansing, 1L 60438. 

ANTIQUE radio, Information, amazing source. 
We have literature and prices, S2.00 refundable 
and SASE. ANTRONICS,, Box 341, Bettendort. IA 
5222. 



WANTED 

POPULAR ELECTRONICS, 1954 through I967 or 
later, RICHARD GRIBBLE, 200 E. First St., Kanna- 
poiis, NC 2808I. 



USA PAY-TV STATIONS 

COMPLETE and latest data on: locations, equip- 
ment, programming, and more! Just $9.95. TCE, 
Dept-R6, Box 343, Brooklyn, Ny 1 1 230, 



EDUCATION & INSTRUCTION 

EARN your university degree through evaluation 
assessment, of existing education, experience, 
achievements. Call, (614) 863-1791, or write, 
ASSESSMENT, Box 13130 R, Columbus, OH 
43213. ■ 

UNIVERSITYdegreesbymailiBachelors.Masters, 
Ph.D's. ..Free revealing details. COUNSELING, 
Box 31 7-RE6, Tustin, CA 92680. 

BEAT Pac-Man and other popular games. Learn 
game designer's secrets. Master new games. Save 
money. Read Steve Bloom's ne* booK, "Video In- 
vaders." Send $5.95. SOFTWARE HAVEN, 120 
Wall Street, Suite 1044-A, N.Y., N.Y. 10005. 

ELECTRONICS technician employment exams 
from Silicon Valley. Prepare for a high paying job. 
400 questions with answers. Send $9.95 to AD- 
VANCED LEARNING PUBLICATIONS, 1348 

Yosemite Drive, Milpitas, CA 95035. 

YOUR own radio station! AM, FM, cable, licensed, 
unlicensed. Low cost transmitter kits, free info. 
BROADCASTING,, Box 130-F6, CA 95969. 



FCC LOWERS REQUIREMENTS 

GET YOUR RADIO 

TELEPHONE LICENSE 

FCC changes make obtaining High-Level 
Radio Telephone License much easier 
now. Eliminate unnecessary study, with 
our short cuts and easy to follow study 
material. Obtaining the General Radio 
Telephone License can be a snap 1 Sam- 
ple exams, also section covering Radar 
Endorsement. A small investment for a 
high-paying career in electronics. $19.95 
ppd Spi-Ro Distributors. P.O. Box 1538. 
Dept. R. Hendersonville. N.C. 28793. 



CB EQUIPMENT 

CB radio books, kits, modifications, free catalog, 
APS, POB 263RE, Newport, Rl 02840. 

REEL TO REEL TAPES 

TRUCKLOAD sale Ampex high quality open reel 
tape, 1600- or2400-feeton 7- inch reels, used once. 
Case of 40. S45.00. Cassettes available. VALTECH 
ELECTRONICS, Box 6-RE, Richboro, PA 18954. 



COMMUNICATIONS EQUIPMENT 

VIDEOSCAN 1000 Slow Scan TV— high resolution 
(amateur, phone line, surveillance, teleconferenc- 
ing). Code*Star — decode morse, RTTY, ASCII, 
Large LED's or connect computer/printer, Morse- A - 
Keyer — CW keyboard. Tri-voltage power supply. 
Kits/assembled, Free brochures. MICROCRAFT 
CORPORATION, Box 513-RE, Thiensville, Wl 
53092. (414)241-8144, 



CABLE TV 

CHANNEL 3— 60db notch filter. 63.5 MHz. $32. 
CROSLEY, Dept 606, Box 840, Champlain, NY 
12919. 



CB RADIO 



GET more CB channels and rangel Frequency 
expanders, boosters, speech processors, FM con- 
verters, PLUs! I dor tricks, how-to books, plans, mod- 
ifications. Catalog $2.00. CB CITY, Box 31500 RE, 
PhoeniZ, AZ 85046. 



UHF DESCRAMBLERS 

WE'VE got them all I Deluxe descramblers at low. 
low prices. Catalog $2.00. Free information. TCE, 
Dept-R6. Box 343. Brooklyn, NY 1 1230. 

CABLE TV EQUIPMENT 

JERHOLDS, Oak, Phillips— you name it! Largest 
selection, anywhere! Catalog §2.00. TCE, Dept. R6. 
Box 343, Brooklyn, NY 11230. 



BUSINESS OPPORTUNITIES 

PROJECTION TV.. .Make $$$'s assembling pro- 
jectors... Easy... Results comparable to $2,500 pro- 
jectors... Your total cost less than $1 7.00. ..Plans, 
lens & dealers Information $15.00.. .Illustrated in- 
formation free... MACROCOM-GJX, Washington 
Crossing, PA 18977, Credit card orders 24 hours. 
(215) 736-2880 



HiGHir 

PROFITABLE 



ELECTRONIC 



ONE-MAN 
FACTORY 



Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 

home business Write today for' facts' 

Postcard will do, Barta-RE-X, Box 248, 
Walnut Creek,- CA 94597. 



WIND power an investment in [he future. The right 
decision is essential. Information $2.00 WtNDE- 
SIGN, Box 138, Boston. NY 14025. 

MAKE your computer pay its own way. Sample 
newsletter $1.00. COMPU-PROFIT, Box 332-RE4, 
Fairfax Station, VA 22039. 

WHOLESALE MATV/CATV/VCR equipment, an- 
tennas, audio cables, adapters, original 
replacement cartridges & styli. telephone accessor- 
ies, radios, cassette recorders, speakers, etc. Send 
letterhead for free catalog (212) 897-0509. D&WR, 
66-19 Booth, Flushing. NY 11374. 

EDUCATE yourself — security alarm business. 
9B% of homes do not have burglar alarms. Ex- 
cellent employment — business opportunities. 
Break-ins average 25,000 daily. Two dollars for 
information postpaid (redeemable). SECURITY 
ELECTRONICS INTERNATIONAL, PO Box 1456- 
ae, Grand Rapids, Ml 4950I. 



"Bare Power Supply Boards" *^ 
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MIDWEST TECHNICAL 
P.O. BOX 211. MJflOBA. II 60S07 



CONVERTERS 



GATED pulse wave UHF (speaker box type), has 
true AGO, parts $125.00. The following have sound 
out of the TV like normal with only an antenna con- 
nection to the TV or VCR. Deluxe MB cos wave UHF, 
has true AGO, parts $150,00. Digital sync 
suppression/active video inversion VHF/UHF FV- 
4„ has true AGO parts $225.00. Quantity dis- 
counts. Plans: large SASE (54 cents postage,) Free 
shipping/handling. 1-31 2/267-3455. LSR 
ENGINEERING, Dept. RE, PO Box 6075, Chicago, 
IL 60680. 



VIC-20 



CAPACITOR tester/meter. Connects to userport. 
Displays values 10-PFD through 650-MFD. In- 
dicates shorts and opens. Needs no extra memory. 
Guaranteed. Wired tester and cassette program. 
S39.95, SANDI ELECTRONICS, 203 Cambridge 
Belton, MO 640I2. 



PLANS & KITS 



PRINTED circuit boards, Quick prototypes, pro- 
duction, design, reflow solder. Send print or descrip- 
tion for quote to KIT CIRCUITS, BOX 235 Clawson, 

Ml 48017. 

CABLE TV converters and equipment, Plans and 
parts. Build or buy. For Information send $2.00, C & 
D ELECTRONICS, P.O. Box 21 , Jenison, Ml 49428. 



jpGRADE 



YOUR 
TELEPHONES 



ADD I HE5E EASY-IO- INSTALL SPECIAL features 
Hold Gitiv silencer Circuit 
A'la-vs you 10 (Jul tills an hold AIM lets you silence Mil or Qui ptwwe Oil 
Busy Flins W 00 Kit S* M - S! 00 prime 
Inlerceri Clieui! 

Leu you use phone; is in miercnm ttn eacira v, r r 3 required Less ccslit 
l^in wirfctss modi's plans- S7 00. Xil SIS 00 - 55 00 0' 
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PLANS & KITS 



CO 
O 

z 
o 

cc 

i- 
o 

UJ 



o 

Q 
< 

DC 



LIGHT display sequencer kits. Send stamp for 
flyer, DESIGN SPECIALTY, P.O. Box 1995, Hunt- 



ington Beach, CA 92647, 



PROJECTION TV Convert your TV to project 7 
foot picture. Results comparable to $2,500 pro- 
jector... Total cost less than S20.00 ... Plans and 
lens $17.50... Illustrated information free... Credit 
card orders 24 hours. (2I5) 736-3979. MACROCO- 
MAGJ, Washington Crossing. PA L8977 



FREE KIT Catalog 



FUNCTION GENERATOR KIT (59.95 
Autc -Ranging Cap-meter kit $79.95 

Phone 209-772-2076 

Write or Phono for FREE CATALOG 



TEST & 
EXPERI- 
MENTER'S 

.EQUIP 



DAGE 



SCIENTIFIC INSTRUMENTS 

BOX 144 VALLEY SPRINGS CA SS2S2 



ELECTRONIC touch light control pad five modes 
dim, medium, bright, delay, and off. Two kits avail- 
able, Write for free brochure. EXOTIC ELECTRON- 
IC IDEAS, P.O. Box446, Lake Bluff, IL 60044. 

KITS, plans, devices, miniature transmitters, tele- 
phone circuits, electronic article surveillance, radio 
homing, motion detection, laser, radars. Giant cata- 
log $2.00. INFORMATION INTERNATIONAL, P.O. 
Box 51 62 RE, Tampa, FL 33675. 81 3-949-7504. 





^^kira>9 ^^iTirfc-*' 


MINI FM MIC 




©Mi 


Compict ail*. Of% 2" * T x %V. Transmit 
to FM radio 68- 108 MHfc. Exceptional! au- 
dio quality- Transmits stable atgnai up to 
WD ft. Compl&ta ttn incl. case, ftatttfy & 
nslrucligns Onfy $'5.95. Assembled 
$20.95, Add SI .55 5*H ««. CA- RES 
ADD TAX. Send 20c stamp tor brochure 
S-E-Carp.. Box 1132- R.E 
Yorb* Unda, CA. 92Wfl 
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SINE wave decoder problems? Manual includes 
trouble shooting, alignment, antenna hookup, im- 
provements, theory. $1 5.00. SIGNAL, Box 251 2-R, 
Culver City, CA 90230. 

TAILGATERS beware! Clever device ends this 
hassel. Quick, easy installation, kit $4.95, two for 
$8.95. TAILGUARD, 8 Alpine Place, Franklin. MA 
02036. 

PROFESSIONAL electronics devices plans, 
kits, P.C circuitry, famous drop-in microphone car- 
tridge, debugging equipment, more items available- 
.For information send $3.00. MOUNTAIN ELEC- 
TRONICS, R.2, Box 30, Charlotte, TN 37036. 

MICROWAVE television "downconverters." Ex- 
clusive new five stage design. Easily assembled. 
Catalogue: S2.00 (refundable). NOS, Box I2652-R, 
Dallas. 75225. 



ELECTRONIC 
ORGAN KITS 

3-4 Manual* 

THEATEH and CLASSICAL 
Refundable Parts 

Wurhtze.' reproductions Brochure $2.00 Catalog $2.00 

DEVTRONIX ORGANS, INC., Dept60 

6101 WAREHOUSE WAY. SACRAMENTO. CA 35B26 




FREE cable TV. Complete instructions reveal key 
technique. Send $5.00. TDS, PO Box 81 33, Spring- 
field, IL 62702. 



SUBSCRIPTION TV KITS 



VHF Gated Pulse Kit...~S39.00 

UHF Sine wave Kit. 137.00 

Special Both Klts~ J59.00 

Informative Catalog. S 2.00 

Kits Include all parts, manual and an 
etched & drilled PC board. Send for 
our * Informative Catalog ' and find 
out what type you need. 



J S W ELECTRONICS, INC. 

P. O. BOX 61-B 
CUMBERLAND. Rl. 02864 



FREE phone calls made by users. Electronics de- 
vce report. Plans sold for information, education 
only. $7.50: DISTRIBUTORS MART, Dept. 
RE63,Box 333, Modena, NY I254B. 

SAVE 80%. Build your own home computer. Easy- 
to-follow plans and monitor programs. PC boards 
available for all circuits. 808DA or ZS0A plans 
$18.50— specify Which. ABLEONICS, 225 Con- 
gress 216. Austin, TX 7B701. 

NOVEL electronic cricket's sound project. Com- 
plete instructions for novice or expert.. Good sale' 
gift item.. S4.95.MCN SYSTEMS, 7017 N. E. Sum- 
ner, Portland, OR 972I8. 

ELECTRONIC Surveillance; Incredible manual. 
"Homebrew Bugging" outlines wiretapping, bug- 
ging, and other techniques used by professional 
operalives [Schematics included) —$15.00. We 
also have manuals on remote control, covert com- 
munications, survival, weaponry, exotic alarm sys- 
tems, countermeasures, and more. Send $3.00 for 
catalog: A.T.I.S., Dept. R, Box 4068, Dearborn, Ml 
48I26. 

AMAZING electronic devices: VOXs miniature 
transmitters, telephone transmitters, telephone 
wiretap defeats, telephone monitors, telephone rec- 
ording equipment, remote control devices, and 
much morel! Send $3,00 for catalog : A.T.LS., Dept. 
R. Box 4068, Dearborn, Ml 48I26. 

SAVE energyl Build a computerized thermo- 
stat. Send $5.00 for schematic and software. 
GLOVATRON, PO Box 559, East Detroit, Ml 49021. 

CATALOG— Transmitters, linears, MOS 

downconverlers, scramblers, broadcasting, CB. 
hobby plans & kits. $1.00. PANAXIS, Box I30-F6, 
Paradise CA 95969. 



RF MODULATORS 

ton the vidoo Industry 




sifclllh modjhWf \ tm c fcm m i I am UHF1 
Kin l tiurrkin m*«li hr all Hers«Bof*rmi,.,incMlri£ w hit 
ijvr»"nmrd*ilpH4 ti iWHt hnl*# cwwut. Alti in attanilvi 
liMrilMStlwI. CMMni Hdkltl. FREE CAT*. La a 

PHONE (4C2) MMT1I 
ATV RBSttarch 

IJ-RE BK01DW1T 
DHK.0T1 CITT. HE UTS I 
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RELIABLE MICROWAVE TV ANTENNAS 
2.1 to 2.6 GHz 
Frequency Range 

34dti System Gain (or Greaterl 
Complete System Ipicluredi S1 19.95 
Down Convener ProDe Style 
[Assembled & Tested I S 49 95 
, Power Supply 1 12V to T6V DC-I 
lAssemoted S Tesledl S 39 95 



PETERSON 

ELECTRONICS 

1558 Auburn Blvd. 
Sacramento. CA 95841 
(916) 486-9071 
SPECIAL QUANTITY PRICING 
Oeilart Winltd ■ COD'S 



1 YEAR WARRANTY 
PARTS ft LABOR 



SATELLITE TELEVISION 

7 foot parabolic antennas. $1 16.00. Send $1 .00 for 
brochure. BOB'S ELECTRONIC SERVICE, 7605 
Deland, Fort Pierce, FL 33451. 

SATELLITE television! Free wholesale price list 
Know the lads with "Handbook and Buyers Guide" 
only $9.95. COMMUNICATIONS CONSUL- 
TANTS, PO Box 5099, Fort Smith, AR 72913. 

10' fiberglass dish, polar mount, tracker junior rota- 
tor, dexcel LNC, chapparal feedhorn with polorota- 
tor, E.T. slereo TV receiver, must sell at my cost 
$3995.00. VERN HEAL PO Box 465. Unity, ME 
0498B (£07) 946-991 1 . 

SATELLITE antennas build 10 hood under $160 
metal $98 plans $40. PROTOTYPE ENGINEERS, 
Box 1812 Deming. NM B8030. 

SATELLITE TV receiver breakthrough! Build 
your own commercial quality receiver now) In- 
struction manuals, schematics, circuit boards! 
Send stamped envelope: X AND!, Box 25647, De- 
pt. 2IK, Tempe, AZ B5282. 



SATELLITE TV WEEK 

The mosi complete weekly listings. We cover more tl»n 
lust SATCOM 3. Send $1 tor wmpte copy. 

Satellite TV Week 

P.O. Box 308. Foihjim, California 95540 
Call toll free: < 800) 3 58 • 9997 . CiUfemUr ( 707) 71 5 -M 76 



COMPUTERS 



TI-99/4 A Owners. Send for free list Of new and excit- 
ing software. DYN A, Box 1 24, Hicksville, NY 1 1 801 . 

WE will beat all prices. TI99r'Commodore/Atari. Ex- 
tensive slock of hardware, sofdtware. Free offers. 
For free brochure write or call: RAY-COMP, PO Box 
463, Plainview. NY 11803 (516) 579-4263. 




MODERN ELECTRICS. Miniature souvenir 
of the first publication ever produced by Gems- 
back Publications. This issue appeared in 
April 1 908 — just 75 years ago. You can own 
your own reprint of this unique first edition for 
just $2.50 plus 75e P&H, It's available from 
R-E BOOKSTORE, Radio-Electronics, 200 
Park Avenue South, New York, NY 10003 



Many Happy 
Returns ■ 
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Security Products 
Catalog 

over 2000 items! 



13 



CCTV O 

controls 

alarm systei 

passive inf rareds 

motion detectors 

ultrasonic detectors 

magnetic contacts 

smoke detectors 

vehicle alarms _ . ** . 

accessories Sen fJllZ 

remotes P °TJ,%fnf 

tools handling. 



^mountain west™ 

4215 N. 16th Street Dept. RE-6 
Phoenix, AZ 85016 




CABLE TV 



CONVERTERS 
DESCRAMBLERS 

Largest Selection 
of Equipment Available 

$Buy Warehouse Direct & Save $ 



t 






36 channel 

converter 

$4595 




36 channel 

wired remote 

converter 

only 

$8895 



Send $2 for complete catalog 
of converters and un scram biers 

nui,r,i-. Discounts • Visa • Master Charge 
Add 5% shipping— Mich, residents add 4^» sales la* 



C&D Electronics, Inc. 

P.O. Box 21, Jenison, MI 49428 
(616) 669-2440 




Jerrold 60 Channel Cordless TV Converter Model DRX-3-105 

• Receives up to 60 TV channels • Remote TV 
Control • Attach to any age or model TV in minutes 

* No tools required • On/Off button • Channel 
selection • Channel stepping • Fine tuning. 
DRX-3-105 $110.00 




REVOLUTIONARY 

LSS-1 Satellite TV Receiver Kit 
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LSS-1 Features are: 

• Digital LED channel readout!! 

• Signal strength meter!! 

• Built-in R.F. modulator 

• Inverted video 

• Scan Feature 

• Optional remote tuning jack 

• Audio, video output jack 

• Lighted function switches 

• Cabinet with anodized front 
panel 

• Downconverter— a total hybrid 
design 

• Downconverter included!! 

• Absolutely no adjustment 
required 

• Available in kit or assembled 

• Dealerships available!! 

THE LSS-1 RECEIVER is revolutionary in performance and features. Its unique 
patented design enables the kitbuilder to assemble without troublesome adjustment. 
Flawless construction manual allows for easy fast assembly. Try the LSS-1 in kit or 
assembles. Further information sent on request. 
LSS-1 , $349.95 
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UHF T.V. 
PREAMP 

Features: 
25 dB gain! 
Kit 


O 

UHF *-* 

In 






UHF 
Ou! 


u 
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Your reception will dramatically improve! 

This unit will enable you to pull in signals 

you never knew were there! 

For both indoor and outdoor use. Input and 

output impedance 75 ohm. No adjustment! 

Easy assembly. 

JH-0 Kit $22.95 



AMATEUR MICROWAVE 
Receiver System 
1.9-2.5 GHZ 

90 day 

warranty on 

PS-5!!! 

MICROWAVE 

RECEIVER 

SYSTEM 

• Commercial grade construction 

• Sturdy Parabolic aluminum reflector antenna 

• High gain 50 do! 

■ Line of sight distance 45 mi lest 

• Complete system, power supply, cable, assem- 
bled reflector antenna, and downconverter. 

• Downconverter mounlad in attractive cabinet. 
PS-5 Assembled $103.95 

KM Form $ 79.95 
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R.F. MODULATOR 

Combine both audio and video output onto 
channel 3 or 4 of your T.V. set. 
Single I.C. chip [MC 1374) makes tor quick 
and easy assembly, Single adjustment con- 
trol! A must for every video recording or 
computer enthusiast. 
VH-0 Kit $19.95 



Digital Multimeter 
MIC-330QA 

• Kit Form • 3Vi Digits 

• DC .5% Accuracy 
• QCA up to 10 Amps • OHM up 10 20 M OHM 

■ hFE measurement • Floating decimal point 

■ Leads + battery included • Easy instructions 

' A high quality Digital Meter Kit at an affordable 
price. Educational and enjoyable to build, the MIC 
3300A is a high quality meter for all hobbyists and 
maintenance work. 

MIC-3300A Kit Form $59.95 

Carrying Case .$ 3.95 



AMATEUR 

MICROWAVE RECEIVER KIT 

1.9-2.5 GHZ ,,fo 

PS-1 Assembled 32 element antenna . , , S19.95 
PS-2 20 dB gain microwave receiver kit 

with variable power supply Kit $50.00 

PS-3 CompFete package PS-i &. PS-5 . $65.00 
Mounting Hardware Included 



Microwave Preamp!!! 



NEW 
Kit 



Use with PS-3 Kit. Adds 20-25 db gain to 
boost reception distance. 

• Low Noise 

• High Gain 

• Can be used with all existing 
stop sign board receivers!!!! 

• 1.9-2.5 gHZ Freq. Range 
PS-4 $34.95 



SEI, Inc. 

912W. Touhy, Park Ridge, IL 60068 



Illinois Residents 
(312) 5S4-0104 
Orders Only, Toll Freo # 
(800) 323-1327 




Minimum orders S15.00. Add 10% ship- 
ping on orders under £35.00. Orders 
over S35.O0, add 5%. Illinois residents 
add 6% Sales Tax. C els log - J 1.00 
Visa and MasterCard Acceptable 




CIRCLE 55 ON FREE INFORMATION CARD 
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CPU'S & 

SUPPORT 

CHIPS 

ffi39 6.96 

80&JA t.7% 

80B6A 5.TS 

8068 23.56 
AMD29G1 8.95 

SCO 1996 

EZ1? 1 KJ 

6214 3.6* 

6216 1.75 

6234 2.2$ 

B22B- I 8G 

S22B S.ffi 

8155 4,95 

6165 fc« 

6237 14.00 

3242 fl.00 

6748 IMS 

SHIFT 
REGISTERS 



8756 

8251 
8253 

8B&5 



17.96 
10.96 
4.96 
fi.75 



MM14M 

MMM-3 
MM50GG 

MMKIG7 



1.7E 
1.75 
1.75 

2.50 
2.50 
250 
2-50 
2.50 



il 90 

MG 
9JG 

£bg 

8255 4.50 

82571AH9617I 7.96 

8250' 5,95 

6502 5.75 

zeoAceu *.75 
zeoBCPU 

2SOAS10 

2B0CTCA 
TM59927NL 9.96 

S275 1595 

6545 13,95 

eeiO 2.60 

0960 2.96 

8356 9.56 

GBCOQLS 3950 

DISC 

Controllers 
1771 . . 16.50 
1793.. 3S.QQ 
1796.- 46.00 
1797.. 46.00 
D765C 16.96 



SCR's 





1.SA 


6A 


35A 110A 


100 


X 


■:r: 


1.40 


Kfl 


,m 


SO 


1 .SO 9.00 


400 


.60 


70 


2.JO 1J.M 



1 00 3. BO 15-00 



TRIAC's 



EPOXY GLASS VECTOR BOARD 



PRV 


I A 


10A 


2SA 


100 


36 


.60 


1.40 


2O0 


W 


.90 


1.00 


400 


X) 


1.00 


2.00 



600 1.00 1.20 3.60 



INTER 

FACE 

& 

DRIVERS 

I486 .66 

14E3 .65 

6)30 

6230 

8131 

6833 

9834 

9837 

MM5307 7.95 

BH1341L 5.S& 

<: \nrAir. 6 rri 

MM5368 2.50 
TRIBES 3.96 



C/MOS 



2,59 
2.60 
2.60 
2.50 
ZOO 
2.00 



BOM'S 

2708 2.95 

2715 - 5V 3.50 



2732 
2732A.2 

2764 

MOBB784 19.95 

82S23 1.95 

S2S115 4.00 

16391? 1.95 

83S129 1,96 

3K&4-3 3.G0 

AM9214C 2.96 

8250-5 1.2E 

743367 1.75 

74S474 3.95 



6.96 
1EJ96 
795 

9.95 



RAM's 

2U02-3 

2101-1 T.l 

21 HAL \A 

2T14J 

2114 -3 

2147 3 

TMS3W3 

MK«cap 

MK4Q27-3 
TM&W60NL ZSfi 

MK4Q9B-r1 1.56 
4110-3 1.10 



1.10 



456 
255 



t-86 



4116-15 

5101 E 
2610W 

61.6-3 



K50 
-"I". 
2,50 
6.50 



EK4WtS4-2J 6,76 
50725 

IMK4602I 5.9G 



NO. X WIRE 

WrW W(HE 

SINGLE 

STRAND 

100'. *T.« 



CRVStAlS 

2.000 a.T44 

3.000 8,000 

3 579 10.000 

4.0C0 1S.0M 

5.00Q 18 432 

0.000 20000 



2.95 ea. 



4013 
4ffl4 



*B7 



4dH> 
4071 

4072 



4*14 
*S15 
IMC 



MC« - T 

HCffi - 27 

HCft* - JS 

MC« JO 

I4C10 - 27 

74G14 - K 

MOW - II 

HC32 - B 

74043 - 1.M 

HC74 - K 

74C74 70 

MCW - 1 *0 

JACK - 31 

74C90 - *J 

74CS3 - 50 

74C1W - 3 90 

74C1E7 - 1.75 

J4C1H - 1 20 

74CH1 - 1 15 

74C1U - ■■ lj 

74C173 - 75 

J4C174 - 116 

74CI75 - 1 IS 

74C1S2 - 1 » 

74C901 - M 

74CSOI - .70 

74C9H - T75 

74CS21 3B 

74CK) - 1 3 



74S SERIES 74S74 

74585 

74S86 

74SN 

7*3112 

745133 

745135 1.10 

745T3H 1,26 

7415139 

743140 

745151 

74S153 

745157 

74S1&8 



74SO0 
74502 
74503 
74S04 
74SQ6 
74S08 
74S10 
74S11 
74S1B 
74S20 
74S3Q 
74S32 



.70 
1.25 
.50 

1.90 
.85 
.GO 



1.1D 
1.70 
1.25 
-95 
1.25 
1.25 



745161 1.75 

74S163 1.40 

745169 1.75 

MS 17* 1.40 

74S17& 1.40 

74S182 176 

MR194 

74S240 

74S241 

74S257 

74SZ5& 

74S260 

74S280 

74S373 



50 Pin RIBBON CONNECTORS «.2& 

40 PIN RIBBON CABLE CONN (2.00 

34 PIM RiBBON CABLE CONN 92.00 

10PIN RIBBON CABLE CONN SI .00 



LINEAR CIRCUITS 



25 watt Infis Retf PulM (SG 2006 equiv.) 
Laser Oiod* (Soec sheet includsdli $24.95 



2N3820PFET * 4E3 

2N&4S7IVFET , .. . i .46 

2N2646UJT $ -45 

ER 900 TRIGGER DIODES 4f*1.00 

2N&02SPROG.UJT * .65 



.1UF16V 
.01UF35V 



DISC CAPACITOflS 

10 91.00. 
16 91 00 



100. 9B.0O 
100/15.00 



PAINTED CIRCUIT BOARD 
4'« (TDOUBLE SIDED EPOXV BOARDED '■ .."THlCS 
tAttm &'92.50 



TOGGLE 1MD " SP0T ' 
SWITCHES 2MR - DPDT 



CtHtifi Off it *0 



IN4148UN914I 15/1.00 



Ll4tl-in DETECTOR 3/91,00 

FP 100 PHOTO TRANS * 50 

RED LED'a.a' fl/*1.00 

YEL, GREEN or AMBER LARGE LED J 3 .2", . 67*1.03 

RED-GREEN BIPOLAR LED * .90 

RED-VELLOW BIPOLAR LEO,. » .BO 

MLED921R LED » ^0 

MA014B PHOTO CARL- XTOR * .50 

MCT20PTO ISOLATORS # .40 

4N2eOPTO ISOLATOR t .40 

1 WATTZENERSi 3.3, 4.7 h B.1< 5.0, 6.8, 
B.2, ft.1, 10. 12, IS. 1ft & 22V 67*1.00 



DAQOBQ - 3.75 
TL0S2 CP - .96 
TLOH CN - 1.50 
TL0B4 - 1.B0 
LW201 - .75 
LHA3*1/74«-',» 
LM3&7 - 3D 
LM300 - .66 
LM310 - 1.10 
LM31 1 - .50 
LM319 - 7S 
LM319 - .95 
LW324 - .55 
IM J39 - .95 
LH344 - .90 
LP3G1 - .56 
LF3E3 - 1.90 
LF355 - .90 



LF3&E - 1.00 
LM358 - .50 
LM391 - 1.75 
LMJ70- 1.W 
LM377 - T.60 
I.M330 .65 

UW13S3 - 1.90 
LM38S - .86 
LM3&7 - 1.2E 
LM393 - .75 
LM5M - .34 
LM566 - .55 
ES-.SS 
64* - 1,25 



711 CH - 
741CV - 



747 - .60 
CA758 - 1.75 
LM1310 - 1.B0 
14H-- .DO 
KM - .50 
LM1805- 1.79 
LMZ901 - .95 
CA301* - 1,96 
CA307SAT - 1,50 
CA30B*- ,76 
AD2JO0LD - 4.$6 
CA3140 - 1,00 
3300 - .46 
41M - 85 
N55MA - 1.60 
PS303B - 1.76 
8038CC - 3,60 
LM130BQ - .96 
CA3H9E - 1.76 



20KV2^QMA DIODE $1.90 



FULL WAVE BRIDGE 



SStL 



S.P. 1200 ortm coM 

.76 

D.P. 400ortmcoEI 



SILICON POWER RECTIFIERS 



FLAT 

RIBBON 

CABLE 

GRAY 

28 gauge 

40 conductor 

.90/ft 

26 conductor 

,607 ft 

50 conductof 

1.00 



DIP swrrcHES 

GTS 2^ * 4 POSITION .7& 

CTS 2HV 7 7 POSITION .» 

CTS»S B a POSITION .» 

CTS 205 10 10 POSITION VI5 



DIP 
SOCKETS 20 PIN .25 



SPIN .10 

14 PIN .12 
1SPIN .15 
18 PIN .20 



22 PIN .25 

24 PIN .25 

28 PIN .35 

40 PIN .« 



WIRE WRAP SOCKETS 



PIN 
14 PIN 

18PIN 
18 PIN 
20 PIN 
24 PIN 
28 PIN 
40 PIN 



.40 
,4B 
.50 
.55 
JO 
1.10 
1.2S 

■.[*' 



08 CONNECTORS 
oaap - 11.00 obsbp - ».j» 

DSSS - 3.00 0B3BS - 3.K) 
HOODS- 1.10 HOODS- 1-26 



PRV 


1A 


3A 


12A 


50^ 


125A. 


100 


..05 


14 


.35 


90 


4 25 


200 


OB 


.17 


-BO 


1 30 


525 


400 


09 


25 


,W 


1 W 


650 


500 


11 


39 


80 


2.00 


360 


BOO 


.13 


35 


too 


250 


ID 50 



■2b 3 00 12 50 



2flOA 
5X0 
8.00 

'l2M 
1SQ0 

law 

2A.00 



REGULATORS 



LM33S^ I6.7S 

LM31TT I1.D0 

73LOE.7SL11 * 40 

723 t ,60 

3aOTE,12.16or24» ,» 
LM337T , .11.96 



323K[LA140E»....I1.7S 

LM306O > ,7B 

340T-6. a, 8. S, 12. 

16,iaK24Y ...» .BE 
1AS1412 + 12V 
3A ..«3.B5 



TANTALUM 

.22UF3SV B/*I.O0 

.47UF35V &J$1.D0 

.68UF3SV 5/31.00 

1UF20V 5/*l,00 

2.2UF20V 5/ 1 1.00 

3.3UF3CV 4/$ 1.00 

4.7UF3SV M% 1,00 

6.8UF20V 4/*1.00 
10UF20V 
22UF10V 



- > ,40 

- * .30 



CAPACITORS 

15UF1SV 3/S1.00 
30UF6V 
33UF10V 
47UF20V 

eauF-i«v 

120UF6V 
200UF2OV 
150UF16V 
330UF10V 



B'»1.00 
* .40 
$ .85 
SI. 00 
« .75 
81,75 
51.30 
»1.7S 



-V 



cBV 



... $1 .95 



14 PIN HEADERS 3/51.00 

16 PIN HEADERS flo 

24PINHEADERS 75 

-SOPrN HEADERS 1.10 

50 PIN EDGEBOARD CONN 3.9S 

26 PrN EDGEBOARD CONW 2.60 

50 PIN ANGLE CONN 3j9S 



TRANSISTOR SPECIALS 

2N 1307 PW CE TCr-5 ( .40 

2H404Ar*W»0CT&t 3^*1 f» 

Mtf»e»fll4-F i HF , GETO-3 * » 

TIP 111 1 .HO TIP145 *I3& 

2HGZ33 HPtt SWITChtlMG POWER 11 Jft 

HnF-f»>,CMRFTR«ISISTORNW % 71 

INJ771«P*I &TO-3 11.00 

2Ni?MPfvPS -0-3 tlOO 

T i?I«i ll P5. t .70 

2N2222NPN & TO-19 IDi'f 1.0D 

Z7J2W7PNPS, TO IS Si'llOO 

!N3O!H^PHS,T0 3 % &l 

1WXM HFM S, TO SJ 9.) I «h 

:N3KWPhil*S.T0-9; 1 55 

a*1<H M^Sf TO 2» * » 

'■■i-'-hik.'.k-.i-: -u :y. % m 

flP3MtPN,P'S.Trj.22a 1-40 

TIP34PNPSI t J» 

ripi2lPNP5fUK t fa 

TIPH1NPNSIUB7 *T.O0 

BU205 |1T5 

DPEiOH)- DUAL POWER LWHL &95 

MJE3DG6T I ,00 



TTL(C SERIES 



7400 ,17 

7401 .17 

7402 .17 

7403 .17 

7404 .24 
7*06 24 

7406 .23 

7407 .23 
740B .24 

7409 .16 

7410 .17 

741 1 ,22 

7412 ,30 

7413 ,35 

7414 .45 
7410 .26 
7417 .25 
7420 .17 

7425 26 

7426 25 

7427 25 
7430 .17 
7432 27 

7437 .27 

7438 .27 



7,i--, 
7441 

/-v.: 

■•■'A'- 

7449 
7447 

I.--:? 
7450 



■7 



7472 JO 

7473 36 

7474 .32 
7476 .40 
7476 ,35 
7490 
7493 
7485 
7406 
7483 
74» 
7431 
7492 
7453 
7494 
7495 
7496 
74107 
7411S 1. 
74121 

74122 "i 

74123 42 
74125 45 
74145 60 
74140 1.10 

74160 1-10 

74161 .50 
74153 40 
75154 1.10 
74155 .50 
741*7 .» 
74?e0 ,86 
74161 .66 



74$12 

74163 

74164 

74155 

74150 

74170 

74173 

74174 

7417& 

74176 

74180 

74182 

74190 

74191 

74193 

74194 

74195 

74196 

74221 

74273 

74279 

74296 

74366 

74367 

7*390 

?5324 

75325 

75492 

9601 

9602 

BT26 

&T97 

8T» 



1.75 
1.50 

■ XB 

.75 
.76 
1.00 



74LS SERIES 



74LS40 .20 

74L60I ?3 

74LS02 23 

ML4M 23 

74L504 S 

741. SB 23 

74LSB 13 

74L.50J ffl 

74L51Q ,0 

74L511 36 

74LS12 .26 

74LS11 46 

74LS14 40 

J41S13 36 

741S33 33 

74iS3t .a 

744.S22 25 

74LS» J5 

T4L&I7 .21 

7*LS2ft ,*5 

7*LS» 22 

74L*32 27 

74LS37 » 

74LS39 » 

74L540 .2* 

74LS42 44 

7<L347 *S 

74LS61 22 

74LSE4 .» 

74LS73 35 

74U74 » 

74LS75 .3* 

74L57S 35 

74LSS3 .» 

74t.SK E& 

74L5H 40 

74LS9Q .40 

74L55Q H 

74LS93 10 

744,S» .56 
T4tS1iJ7 M 



741S109 39 

741S1U 31 

74L&U3 46 

74L3114 .66 

74LSI23 76 

74L9126 46 

74LS12A ,46 

74LS132 ,65 

MLS 134 .45 

74LSUJ ■« 

J4iS135 .M 

741.9139 M 

74L9>47 l.» 

74LSI&1 DO 

74LS163 M 

ML5-6* t» 

74LS166 66 

74LS160 ,65 

74LE167 65 

MlGIH 65 

J4tS16!r .70 

744.6141 70 

74LS1Q 65 

74.LS.1IQ 65 

7ALSr6t « 

74LS-6S B 

74LS169 l » 

74L61H i 76 

74LS170 l,» 

741917) E6 

74LS174 .92 

74LS171 .62 

74LEH11 1.96 

■M1S1M VI 

MIBW (0 

74L51A3 .75 

74LSHB K 

74LS.1H « 

71L51K « 

74LS1H ,76 

74L61I7 .76 



74LS221 .76 
74LSI40 .» 
74L5J41 K 

74LSZU 55 
74LS2A1 K 
74LS244 60 
74L.S2A5 1 .36 

74L5446 S6 
74LS247 7a 
74LS246 & 
74LSZ61 tD 
74L9253 M 
74LS357 6S 
74LS2H .» 
74LSHB 1.40 
74LS2&B .92 
74,1.9273 1 lfi 
744.S27S 44 
744.9296 1(0 
7415293 66 
74-L.S3SS 76 
74LSM3 66 
74LS2M .66 
7418300 2 00 
74LS323 ;■:.:■ 
741S355 .Ed 
744.9346 60 
74J.S34I 60 
744.S3PB .60 

745.5373 96 

744.5374 66 
74LE377 1.25 
74L31M 45 
74L£»: 1 10 
74L&K1 1 10 
T41.S3H 2 60 
74L-34ta 1 76 
74LSDM 1.60 
74LS670 120 
74L66G 300 
(ILS97 ..ID 
61LSH > 'C- 



MULTI TURN TRIM POTS 

50 OHM 5K 
100 OHM iok 
500 OHM 50K 3/$2.00 

1000 OHWI 500K 



POSTAGE. RflTES 
ADD 10^ FOR ORDERS UNDER US DO 
AOO S* FOB ORDERS BETWEEN (26 00 tx 650.00 
ADD 3% FOR ORDERS ABOVE 650.00 



TERMS FOB CAMBRIDGE. MASS StKO CHECK 
OR MONEY ORDER MINIMUM TELEPHONE. 
COD. PURCHASE ORDER OR CHARGE 620.00 
MINIMUM MAIL ORDER 65 00 



SEND J 25 FOR OUR CATALOG 
FEATURING TRANSISTORS & 
ftECTlFiEHS 145 HAMPSHIRE 
ST CAMBRIDGE. MASS DZ139 



SOLID STATE SALES 

P.O. BOX 74 D 

SOMERVILLE, MASS. 02143 



TEL (617) 547-7053 

WE : SHIP OVER OVER 86* 

OF OUR ORDERS WITHIN 

24 HOURS OF RECEIPT 

TOLL FREE 1^00-343-5230 

FOB OROEFIS ONLY 



CIRCLE 23 ON FREE INFORMATION CARD 




Free Buyers Guide 



pages of the latest in components, tools 
and instruments - a must (or DESIGNERS, 
instructors and maintenance engineers. 



NEW ZENITH ZXM 121 

High legibility 12" green phosphor monitor. 

1 5 Mhz bandwidth. 

40 or SO character ^ 

se See table f u II compata bility . . $99.95 



IC'S 


* CAPACITORS 


PUIS 


PRICES 


ITEM 


PPJCES 


7308 


159 


2200 JOVDC UF 


1 50 


73^ 


158 


1DD0 Ur tEVDC 


155 


t33D 


i.flg 


470 35 V 


159 


T35D 


IBS 


220 MFD 25V 


59 


' U5B 


2 53 


100 MFD 1SV 


79 


386-3 


2 50 


10 MFD' 50V 


30 


4554" 


'Z'j 


.17 MFD 35V 


"36" 


MSB 


125 


1 MFD 50V 


" 36 



RESISTOR BUYOUT 

■*"" MOST STANDARD VALUES 

'/< WATT 5% RESISTORS 1 OHM TO 1 MEG. OHM 

2 K MIN. BUY 1 K MIN. PER VALUE 

S6.50 Per 1.000 




UHF/VHF Conversion 
Kit - with 
V Genuine Mitsumi „__„ 

Tuner $119.95 



CALL OUR HOT LINK 

IN CALIF. (714) 527-2554 

OUTSIDE CAL. (SOO) SS4-86AO 

SCR ELECTRONICS CENTER 

5303 Lincoln Ave.. Cypress. CA 90630 



CIRCLE 25 ON FREE INFORMATION CARD 



A 



ACTIVE 
RECEIVING 
ANTENNA 

Gives excellent reception, 
50 KHz to 30 MHz. 



New MFJ-1024 Active deceiving 
Antenni mounts outdoors away from 
electrical noise for maximum signal. 
Gives excellent reception of 50 KHz 
to 30 MHz signals. Equivalent to wire 
hundreds of feet long. Use any SWL, 
MW, BC5. VLF or Ham receiver. 

High dynamic range RF amplifier. 54 
In, whip. 50 foot coax, 20 dB attenuator 
prevents receiver overload. Switch be- 
tween two receivers. Select auxiliary or 
active antenna. Gain control. ! '0N" 
LED. Remote unit, 3x2x4 in. Control, 
6x2x5 In. 12 VDC or 110 VAC wlth- 
optlonal adapter, 
MFJ-1312, $9.95. 

$19095. 
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Order from MFJ and try It. If not delighted, 
return within 30 days for refund (less shipping). 

Ons year unconditional guarantee. 

Order today. Call TOLL FREE 800-647-1800. 
Charge VISA, MC. Or mail check, money order, 

Write for free catalog. Over 100 products 



CALL TOLL FREE 800-647-1800 



Call 601-323-5869 in Miss., outside continental 
USA, tech/order/repair info. TELEX 53-4590. 

UP I ENTERPRISES, 
IYI [\J INCORPORATED 

^ Box 494, Mississippi State, MS 33762 _ 

CIHCLE 66 ON FREE INFORMATION CARD 



SUMMERTIME IS BUILD-IT, FIX-IT TIME 

And the Place to Start Your Projects is Radio Shack! 



Put the Sun to Work With 
Our Portable Solar Panel 



Compact AC Cooling 
Fan _ 1595 




Quiet & Efficient 

Perfect lor comput- 
ers, power supplies, 
ham and hi-fi equip- 
ment. Delivers up to 
65 CFM. Leads for 
easy hookup. For 
120VAC. 11 watts. U.L. 
listed. 4 n /iex 2V2" 
273-241 15.9S 



Radio Shack Exclusive! 

■ Ready to Use 

• 12 or 6VDC Output 

• 32 Full-Spec Cells 



50WVDC, Non-Polarized 
Electrolytics 



2495 



Low 
As 



79" 



I 



Converts bright sunlight into approximately Vs-watl 
of "tree" electrical power. Ideal for charging batter- 
ies. i| slso will power many radios, calculators and 
small devices directly. Output with full sun. 80 mil- 
liamps a!6V. 40 mA at 12V. Includes detachable 
5 k 4" rellector panels and 48" plug-in leads with 
lips. 53/4 jc4'/8x''A!" Not tor permanent outdoor 
slallalion. 277-1250 24.95 



For speaker crossover networks, audio filters 
and much more. Long axial leads. 



uF 


Approx. Crossover 
Frequency (8 ohms) 


Cat. No, 


Each 


1.0 
2.2 
4.7 

10.0 


10 kHz 
8 kHz 

4 kHz 
2 kHz 


272-996 
272-997 
272-998 
272-999 


.79 
.79 

.89 
.99 




Mercury Switch 



89< 



Gravity-Actuated 

Submini position-detecting 
switch, rated 100 mA at 
24VDC. Ideal for models, 
"motion detector" alarms and 
more. 275-025 896 



Snap-In LEDs 
low -| 79 

Pkg, 01 2 
Extra-High Brightness 

T-1W size. Black holders 

mount instantly in 5 /ie" 
holes. 



Color 


Cat, No. 


Pkg. ol 2 


Red 
Green 


276-013 
276-019 


1.79 

1 .89 



16-Pin DIP 
Header 




Mounts resistors, capacitors 
and more for plug-in use with 
16-pin sockets. 
276-1980 1.69 



12-Volt DC Buzzer 




Super-Loud! 



Low current— great for battery 
powered security. Metal case with 
leads. 273-051 1,89 



V4-Watt Resistors 
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W0-Piece 
Assortment 

5% Tolerance. 13 popular values, 
Ten each: 10, 1k, 10k, 100k; eight 
each: 47. 100, 470, 2.2k, 4.7k, 1 
meg; four each; 150, 220, 15k. 
271-30B Set, 2.99 



Knobs for W. 
Shafts 




J89 

Brass 
Set-Screw 



Perfect for replacement or pro- 
jects. Smart metal-over-plastic styl- 
ing. 274-424 Pkg. of 2/1 .89 



MOV Transient 
Protector 



J59 



• Easy (0 Install 

• Fast Response 
V130LA10A. Guards 1E0VAC 
equipment against voltage 
spikes. 35 ns response! With 
ap notes, 276-570 1 ,59 



Is 1 20VAC \ E; Lln « C< 



Sale! Communicator ICs 



Now 




45°/o Off! 



Up 

to 

Connect Your Microcomputer 
To The Real World at Low Cost! 

1486 RS232 Quad Line Driver. Makes it easy to 
interface data terminal equipment with data com- 
munications devices. Can interconnect diflerent 
logic families. Protected, current-limited output. 
Will withstand short to any conductor in intercon- 
necting cable. Split supply, 15VDC maximum. 
14-pin DIP with data. Reg. 1.79. 

276-2520 Sate 99<P 

1469 RS232 Quad Line Receiver. Use with 
above. Will perform logic level translation. Sec- 
tions can be paralleled to obtain multiple outputs 
from one input, input signal range ± 30V. 8uilt-ln 
input threshold hysteresis. Single supply, 10VDC 
maximum. 14-pin DIP with data. Reg. 1.79. 

276-2521 Sale 99C 

SN75446 Dual Peripheral Driver. Can take a 
logic-level signal and drive a relay, solenoid or 
other device directly, up to 350 mA, 5QVDC. TTU 
MOS compatible diode-clamped inputs. Very low 
input current. Single 5.5VDC supply. 8-pin DIP 
with data, Reg, 2.79. 276-2530 Sate 1 .99 



.tt 



Replacement Cords 

79 c 



Low 
As 



■ 6 Feet Long 
• U.L. Listed 






E Line Cord. 18-gauge wire, molded 2-prong 

plug, stripped leads. 278-1255 79c 

E AC Power Cord. Fits most cassette portables, 
radios. 27B-1256 1.59 



5VDC DIP Relay 
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DPDT contacts: 2 A at 
125VAC, 5VDC, 72 mA. 
70-ohm coil. For 14-pin DIP 
socket or PC mounting, 
275-243 2.93 




6 VAC Transformerf 

Cut 

33% 

Reg. 2.99 

I Build a Supply! 

Shielded. 120VAC primary, 
6. 3 VAC at 450 mA secondary. 
1 7 /iex23/8x1'/2*: 
273-1364 Sate 1.99 




On Radio Shack's 
Book Shelf 

60% Off. 

5S 1 95 

By William Burden. Jr. 

NEW! 

395 




Developed by 

Tl Learning Center 



IS Programming Techniques tor Level II 
BASIC. Provides many practical examples ol 
BASIC routines. 224 pages . 82-2062 Salel.95 
'Bj Understanding Electronic Control of En- 
ergy Systems. Principles of controlling motors, 
generators, combustion engines and more. Illus- 
trated. 256 pages. 62-1386 . 3.35 



Radio /hack 

A DIVISION OF TANDY CORPORATION • OVER 8500 LOCATIONS WORLDWIDE 

Retail prices may vary at individual stores and dealers 
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MORE GAIN 

Than a Varactor UHF Tuner 




$15°° 



PART#B20 . 

WHAT'S IN IT? 



SATISFACTION GUARANTEED 

Franiiancy Range 470-899 MH: Channels 
14-83. Output Channel 3. C-ti 1 or 4 Avail. 

*15 00 



To mate a reguter UHF tuner into a GILCO HIGH GAIN TUNER, each and aveiy one of 
the following steps is painstakingly taken by a certified technician: 
1. The first thing GiLCO does is change the standard diode to a hot carrlar diode. 
Z. The tuner's output is then measured on our JERROLO field strength meter and com- 
pared to a computer derived chart (rem which we determine the correct value coil to add 
across the IF output for maximum pre-paaked gain. 

3. The tuner is then fed a standard 10db 300 ohm antenna Input and while monitoring the 
output on our HEWLETT PACKARD spectrum analyzer, the tuner is tuned to the desired 
channel and its oscillator is offset tor the desired output frequency as follows: 

Channel 2: 58 Mhz, Channel 3: 63 Mhz. Channel 4: 68 Hhz 
We call this step peaking because the tuner's output looks like a peak on our spectrum 
analyzer and Ihe Highest point of that peak Is actually adjusted for the desired output. 

4. The last step is one more measurement on the field strength meter which is again com- 
pared to our performance chart to calculate the correct value of the second coil which is 
added to the tuners internal connections. 

This procedure was developed by GILCO and II is our computer derived perlomiance 
charts that make our tuner better, that's because a/most every lunar gets a different value 
coll belore it's peaked and again a different value coil after it's peaked. The combinations 
are endless and trie way we determine Ihe values is our secret... 

GILCO PARTS KIT & 
PRINTED CIRCUIT BOARD 

• Use with GILCO 
High Gain Tuner 

• Requires NO Modification to 
Your Television 

• Individually Packaged and 
Labeled Parts Save 
Guesswork 

• The only tools required tor 
assembly are: screwdriver, solder- 
ing iron, voltmeter. No drilling is re- 
quired to Ihe P/C board. Pn-dritkd, pre-screened, plated through the 

• This kit was designed to take ad- ftofes p/c boanl - Al1 **rt*W». connscfors, 22 
vantage of the GILCO high gain tuner M e illustrated Instruction manual, & Gllco Hy- 
whlch means its circuitry is simpler """ tumT - "» 'ssembles in just i hours, 
and mow efficient than those circuits that require Inferior varactor tuners. 

FREE 22 Page Instruction Book included with each P/C Board or Parts Kit. This in- 
struction book will guide the builder through every step of the assembly. Nearly svery 
page is iilustated. With this Instruction Book, estimated assembly time Is 4 hours. 

HERE'S WHAT YOU GET FROM GILCO $-1700 




Part No. B21 Printed Circuit Board . . 

1. This Printed Circuit Board uses only one 
jumper, others use nine, 

2. The component layout Is screen printed 

on the component side of the P/C board. 

3. The solder side of the P/C board is 
covered with high temperature solder 
Part No. B22 Complete Electronic Parts Kit 
All resistors (30), Potentiometers (1-5K, 3-1 OK), Panel Mount Potentiometer (10K), Elec- 
trolytic Capacitors (6). Ceramic and Mylar CIsc Capacitors (35). Variable Capacitors (4). 
All integrated Circuits (7), Voltage Regulator, Heal Sink, Diodes (4), IC Sockets (4-8 pin, 
3-14 pin), Power Transformer (24V, 1A), Coll Kit with No. 26 wire (4), Speaker (4", 
3oz.), Standoffs. Coaxial Cable, All Miscellaneous Harware, Etc. All parts are individually 
packaged and labeled. 

All components including the Wire , Hardware , Coaxial Cable and Heat Sinks are includ- 
ed in the parts kit. This means your assembly time from start to Unlsh Is just 4 hours. 



resist. This prevents solder bridges. 
4. Newest Addison: the P/C board Is plated 
through the holes. This allows for easier 
and more positive soldered contact between 
the parts and the P/C board. 

$80 00 



GILCO ACCESSORIES & AMPLIFIER KITS 



#A02 New 2 stage, low noise, 2Bdb gain, RF Amplifier Kit Kit ! 18°° 

#A03 New 1 stage, low noise, 14db gain, RF Amplifier Kit.... Ki! *10 BO 

GILCO ORDER FORM 

#B20 GILCO Hy-Galn Modified Tuner M5°* 

#BZ1 GILCO Predtllled, Screen Printed, Circuit Beard im \T* 

#BZZ GILCO Parts Kit (Less P/C Board) 'BO™ 1 

#B20, BZ1.B8Z Complete P/C Board and Parts KH (all three) . . MIO 00 

*KZ Two stage, 28 db gain, Amplifier Kit ! 18°° 

#A03 One stage, 14db gain, Amplifier Ktt *10 BO 

Mama Total 



Address 
City 



_State_ 



-Zip 



Ttx 

Ship 

Mail Order Onty. Send check or money order to: Total 

GILCO INTERNATIONAL, INC. 

P.O. Box 8817, Coral Gabies, Florida 33124 
CALL (306) 823-5891 for COD orders PLEASE WRITE FOR OUR FREE CATALOG 
Shipping. Orders under $50 add 10%, Orders over $50 add 5%, FL residents +5% Tax 
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JAVANCO 

1 60 Second Avenue South 
Nashville, Tennessee 37201 

Order Line 1-800-251-5555 
For Info Call 1 -61 5-244-4444 
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ECK-2D0 

200 Assortad 

Miniature ElpcirolyUcs 

Bsdiai t Axial Leads 

S8.50 



PSCK-10B 

r OB An ill Lead Pah/sty rent 

Capillars 

IS types - B each 

S1Z.25 





ECKR-72 

72 Ridiil L«id ElactiDlylics 

IB types - 4 seen 

S6.85 



FUSE KIT-90 

3D Asserted Fuses 

ifl lypts • 5 lusas each 

3 AG It 5 i ;MH sues 

Goad usabla amperages 

S13.75 



M1CK-9D 

9D Mlnilturi Trimmer 

Control Assortment 

18 types - 9 each 

$15.75 




ECKA-72 

72 Axial Lead Eloctrolyllct 
19 types ■ 4 each 

$5.85 



40 page Catalog $2 FREE with $1 5 order 

Shipping & Handling $2.75, C.O.D. add 332.00 extra 
Visa & Mastercharge Accepted 
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WE HAVE QUALITY PARTS. DISCOUNT PRICES AND FAST SHIPPING! 



TRANSFORMERS 

lie von 



S.J VOLTS M 750 MA (3.00 

« VOLTS II 150 MA S1.2S 

1U V. It 1 AMM $6.50 

18 V US50MA *3.50 

11 VOLTS ■! 1 AMP MM 

1 a V.CT. it 1 AMP 66.60 

24 VOLT* M 250 U * »2.50 

24 VCT ■! t AMP 64.50 

41 V.CT. a! 1.2 AMP 64.50 



BLACK PLASTIC 
CASE 




DC WALL 
TRANSFORMER 




AM, AHE 11B VAC 
PLUS IN 



4 VDC HI 70 MA 


$2.50 


9 VDC ll tOO MA 


*2.W 


S VDC 11 315 MA 


13.00 


IS. 5 VAC *l 10 VA 


M.50 


17 VAC It 500 MA 


64,00 


2! VDC it SO MA 


12.50 



VARACTOR 
DIODE 

M V2205 3 FOR SIM 
IS PF 100 FOR moo 

BB-103 3 lor 61.00- 
33 PF 10O FOR 130 00 



PAC-TEC 
SERIES C 



BLACK PLASTIC ENCLOSURE 
ADJUSTABLE HF.IC.HT FROM 
1.63" TO 2.M": WIDTH 
BSi": DEPTH 6". 8UILT-IN 
STAND OFFS FOB P.C. 
BOARDS . . FRONT AND BACK 
PANELS NOT INCLUDED . . 

66.21 PER CASE 



2K 10 TURN 

MULTI-TURN POT 
SPECTROL 
•MOD 634-7161 
16.00 EACH 



MIKE 
CONNECTOR 



5 CONDUCTOR IN-LINE PLUG 
AND CHASSIS MOUNT JACK. 
TWIST LOCK STYLE. SAME AS 
SWITCHCRAFT 12CU5M 
(2.60 PER SET 



CRYSTALS 

CASE STYLE HC33/U 

COLORBURST 
357S.545 KC 
S3.50 EACH 61.00 EACH 



P 



2 CHANNEL LIGHT ORGAN 



EASILY HOOKS INTO STEREO SPEAKERS 
AND ALLOWS 110 VAC LIGHTS TO DANCE 
WITH MUSIC. TWO SEPARATE 110 VAC 
OUTPUTS FO R H IGH AND LOW FREQU ENCY 
AUOIO SIGNALS. USE TWO ORGANS FOR 
STEREO.. 

56.50 PER UNIT 

CO LO R L I G H T S TR ING AVAIL A8 L E $1 .75 EA 




T.V. GAME 
SWITCH 



RCA PLUG 01 

300 OHM IN 



300ohm» 
OUT 

61.76 EACH 




OSAMPS 30VOLT5 
6 lor 61 00 

4 AMPS 200 VOLTS 
854 EACH 

4 AMPS SCO VOLTS 
654 EACH 



LIGHTS 

GRAIN OF WHEAT 

n size ca — i 

.125" DIA. (3.15mm) 

3 to I VOLTS 3 lor $1.00 

Rilfld: 55mA @ 5 VOLTS 

stoii volts a lor n.oo 

Rflled; 55mA @ 6 VOLTS 

12 to 24 VOLTS 3 lor 11.00 
Rlltld: 45m> @ 14 VOLTS 



TRIAC 

6 AMPS 400 VOLTS 
75* EACH 



TRANSISTORS 



2N706 
2N2222A 
PN2222 
3NH44 

2N2M5 

IN MOT 

HJ3030 

2N6056 

2N35E5 

2N3S04 

1N390S 

SN4401 

2N4406 

2MMM 

D46C6 

044C2 

TIP J1 

TIP 62 

TIP 121 

TIP 126 



6 lor 61.00 
4 tor 61 .60 

• r« 11.00 
4 lor $1 .00 
4 lor 61.00 

4 lur 61.00 

ti.SO 
61.00 
61.00 

5 lor 61.00 
5 lor 61 .00 
5 lor 61.00 
5(01(1.00 

61.60 

2 tor 61 .00 

.76 

.75 

,TS 

.71 
76 




MICROWAVE 
TRANSISTOR 

MRF9Q1 REDUCED TO 
N.P.N. SILICON 62.00 EACH 



T 1 SIZE 

WITH WIRE LEADS 

list VOLTS 2 lor $1.00 

H«t«j; 55mi@5VOLTS 

Slo 12 VOLTS 2 tor 61.00 

RttsO: 55m. @ 8 VOLTS 

12 to 24 VOLTS 2 (or St. 00 
RltKf: 45m ■ © 14 VOLTS 

T 1- 3/4 SIZE 

WITH 
WIRE LEAD: 

.163" DIA. (4.14mm) 

6 lo 6 VOLTS 21orf1.U0 
RM«0: 45m» @ 6 VOLTS 

6 lo 12 VOLTS 2 tor 61.00 
Rated: 55mi @ B VOLTS 

12 10 24 VOLTS 2 lor 61.00 
Ralfld: 45ma @ 14 VOLTS 



12 VOLT A.C. POWER UNIT 




THIS UNIT CONSISTS OF A 12 VOLT 2 AMP 
TRANSFORMER. 1 AMP CIRCUIT BREAKER. 
4 PRONG CINCH JONES SOCKET AND A 3 
WIRE A.C. CORD ALL MOUNTED IN AN 
ATTRACTIVE 4V « SW X 3" CHASSIS BOX 
GOOD FOR PARTS OR A NICE START FOR 
DC POWER SUPPLY ^ nR UH „ 



CO-AX SWITCH 
(A/B SWITCH) 

TSorimtlN 
TWO 
75ohmiOUT 
$3.60 EACH 




NEON W/ RESISTOR 
, _ . - - DIRECT 

*'— '' OPERATION 

7 tor J 1 .00 FROM 120 VOLT 



120V INDICATOR 



NEON INDICATOR. RATED 

120 V 1/3 W. MOUNTS IN 

5/16" HOLE . . . RED LENS. 

754 EACH 

10 FOR (7.00 

100 FOR 6S5.0O 



METERS 

- 20 V.D.C. 

-20 VDC FULL SCALE 
FACEPLATE 
BATTERY TEST 
SET-LIP AS 
INDICATOR 
65.50 EACH 



2 5/18" SQUARE 
PANEL METER 
MOUNTS IN 
2 1/8" HOLE 
65.50 EACH 



0-15 V.D.C. 

THIS 2-1/4" 
SQUARE METER 
MEASURES 
0-15 VDC. 
64.50 EACH 





METAL OXIDE 
VARISTOR 

O2F0R 
SI SO 

G.E, II VS2ZA12 * 

50 VOLTS. NOMINAL D.C. 
VOLTAGE. 6/6" DIAMETER. 



LINE CORDS 

TWO WIRE 



6' ISgi TWO WIRE 
3 FC-H 51.00 

THREE WIRE 

16 INCH IBgl THREE WIRE 

2 lor 61.00 
S FOOT 16gs THREE WIRE 

62.00 EACH 



SWITCHES 



if 



MINI-PUSH BUTTON 

B.P.S.T- MOMENTARY 
NORMALLY OPEN 
1/4" BUSHING 

354 EACH 

10 FOR (3.25 

100 FOR 630 00 

SPECIFY COLOR: 

RED, BLACK. 

WHITE, SHEEN, YELLOW 



KEY SWITCH 



S.P.S.T. 

4 AMPS @ 125 VAC 
KEY REMOVES BOTH 
POSITIONS $3.60 EA 



c 




LIGHTED 

PUSH BUTTON 



RED LIGHTED 120 VAC 

10 AMP. S.P.S.T. 
"POWER" PRINTED ON 
FACE. MOUNTS IN 
7/6" SQUARE HOLE . . 
61.50 EA 10 FOR 61350 



FREE! FBE E'. f re e! SEND FOR OUR NEW 40 PAGE CATALOG /r e e / p ft«T£, *&£& 



2-WAY CAR STEREO SPEAKER 
SYSTEM 

THESE SPEAKERS COME IN HEAT 
RESISTANT ABS PLASTIC CABINETS. 
IDEAL FOR CAR INTERIORS WHERE 
HEAT CHANGE OCCURS . . . 
POWER RATING: 15 WATT NOM 
45 WATT MAX.. 
EACH SYSTEM CONTAINS A 4 INCH 
10 OZ. WOOFER AND 2 INCH TWEETER 
SPECIAL PRICE (35.00 PER PAIH 




KEY 
ASSEMBLY 

SKEV 

61.00 

EACH 

CONTAINS 5 SINGLE-POLE 

NORMALLY OPEN SWITCHES 

MEASURES 3 3/4" LONG 



6 KEY 



61.25 
EACH 



CONTAINS SINGLE-POLE 

NORMALLY OPEN SWITCHES 

MEASURES 4 1/4" LONG. 



SLIDE. POTS 

100K linear Up* 

2" LONG 

1 6/6" TRAVEL 764 EACH 

500K linear taper 

2 7/5" LONG 

1 3/4" TRAVEL 754 EACH 



DUAL 100K 

■Udlo taper 

3 1/2" L0NO 

2 1/2" TRAVEL. 11.50 EACH 



POWER SUPPLY W/ PRE-AMP 




THIS SUPPLY WAS USED TO POWER 
AN 6 TRACK/CASSETTE UNIT. IT 
WILL SUPPLY APPHOX. 16 VDC AND 
INCLUDES A SMALL PRE-AMP TO 
BOOST SIGNAL LEVEL. 
RCA PLUGS FOR LINE IN/OUT, 



54.50 EACH 



RELAYS 



6 VDC RELAY 



MINIATURE D.P.D.T 
3 AMP CONTACTS 
FUJUITSU « FBR321D005 

61,75 E A 10 / 16.00 



C3 



MINIATURE 
6 VOC RELAY 

SUPER SMALL 
SPOT RELAY: 
GOLD COBALT 
CONTACTS. 
RATED 1 AMP AT 30 VDC: 
HIGHLY SENSITIVE, TTL 
DIRECT DRIVE POSSIBLE. 
OPERATES FROM 43 TO 
6 V. COIL RES, 220 OHM. 

1 3/16" ■ 13/32" « 7/16" 

AROMAT t RSD-6V 

$1.50 EACH 

10 FOR (13.50 



13 VDC RELAY 

CONTACT: S.P.N.C. 
10 AMP @ 120 VAC 
ENERGIZE COIL TO 
OPEN CONTACT . . . 
COIL: 13 VDC 850 OHMS 
SPECIAL PRICE (1.00 EACH 



4 PDT RELAY 

. 14 pm ilylo 

• 3 amp contact! 
■ 24 volt O.c. or 

120 volt i.e. coll 

• Utftd bul lull/ laatfd 
61 .TO EACH 
»PKIty coll voltage 
LARGE QUANTITIES AVAILABLE 

SOCKETS FOR MLAY W* Heh 



COMPUTER 

GRADE 

CAPACITORS 



KM Pfl 

HIGH 



1700 mid. ISO VDC $2.0-3 

2 1/2" DIA « 4 3/4" HIGH. 
3,600 mid, 
40V DC (1. 

1 3/6" DIA. » 3" HIGH 
6,400 mid. 
600 VDC $2J 

1 3/6" DIA. « 4 1/4" HIGH 
18,000 mid. 75 VDC 64.00 

2 1/2" OIA. ' 4 1/2" HIGH 

22,000 mid. IS VDC 

2" DIA. > 2 1/2" HIGH 12.00 

22,000 mid. 40 VDC 

2" OIA. -6" HIGH 63.00 

24,000 mid. 30 VDC 

1 3/4" OIA. ■ 4" HIGH 63.50 
31,000 mid. 15 VDC 

1 3/4" OIA. > 4" HIGH (2.50 

72,000 mid. 15 VDC 

2" OIA. « 4" HIGH 66.60 

1 90,000 mid. st SV 

2 1/2" DIA. ■ 4 t/2" HIGH $1,S0 

CL AMP4 TO riT CAPACfTORI 16* u 



EDGE 
CONNECTORS 

wtmmnwmtnnnnnm — 
ALL ARE 158" SPACING 

15 PIN GOLD 

SOLDER EYELET $1,75 EACH 

15/30 GOLD 

SOLDER EYELET 62.00 EACH 

18/38 GOLD 

SOLDER EYELET 62.00 EACH 

22/44 GOLD 

SOLDERTAIL (P.C. STYLE] 
62.50 EA 10 FOR (22.50 



SOLID STATE 
RELAY 



CONTROL: 

3-32VDC 
LOAD: 10 AMP 

140 VAC 6S.50EACH 




MINIATURE TOGGLE SWITCHES 

AVAILABLE IN EITHER P.C. OR SOLDER LUG 

PLEASE SPECIFY TERMINAL STYLE DESIRED 

ALL ARE RATED 5 AMPS @ 125 VAC 

SPDT 
CENTER OFF 

61.00 EACH 

10 FOR 69,00 j 

100 FOH ItSlJ 
$00.00 

CALL FOR LAP.O.ER QUANTITY QUOTES 




L.E.D.'S 

STANDARD JUMBO 

OIFFUSED 
RED 10FOfl»1.50 
GREEN 10 FOR 62.00 
YELLOW 10 FOR 62.00 

A FLASHER LED 
4k 5 VOLT OPERATION f\ 
■ RE0 JUMBO SIZE U 
#■> 61.00 EACH 

I BIPOLAR LED 

1 1 2 FOR $1 70 

SUB-MINI LED 



I 






.076" ■ .086" 20 MA AT 1 ,75V 

RED 10 FOR 61.00 

200 FOR $16.00 

GflEEN 10 FOR $1.60 

LED HOLDERS 

TWO PIECE HOLDER A in 
FOR JUMBO LED £3 

10 FOR 664 200 FOR 110.00 



PHOTO-FLASH 
CAPACITORS 

35 MFD 330 VOLT 

1" -5/6" DIA. 
454 EACH... 
10 FOH 64.00 ^ 

170 MFD 330 VOLT 

1 1/6" " 7/6" 
2 FOR 11.50 10 FOR 67.00 

um 

750 MFD 330 VOLT 

2" HIGH • 1 1/4" DIA. 
$1.26 EACH 10 FOR 1 11. 00 



TOLL FHEE ORDERS ONLY 
1 800 FOG 5432 
IOHDERONLY) 

ALASKA HAWAII. CAUF 
OR INFORMATION 
(213] 330 5000 




OUANIIIIfS LIMI1K) 
r: in 1 1: mm ORDER 510 00 
USA 52 50 SHIPPING 
I i. HI ll. N I KII11 It', 

INCLUDE SUFFICIENT 

SHIPPING 
< Al II RES ADD b 
dOCOD' 
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74534 


14 


M 




74540 


14 


N 




■mm 


11 


u 




MSM 


14 


■ 




74S(i 


11 


ii 




7*574 


14 


u 




745(5 


11 


V, 




7-tSUI 


11 


u 




MSI '3 


1* 


55 




7«5H4 


H 


51 




C*3C:0n 




H 


1 


CWllB 




Mfl 




CA30!3H 




3 7'j 




CA3G3SH 




SU5 




CA3U39H 




■ u 




■zx:,iu\, 


14 


S ! l 




CAlMUM 


14 


3 75 




CEtfOMr 


14 




1 


CD40O1 


14 


n 




CWMJ 


14 


H 




CE434H1 


14 


■ 




CD*»f 


14 


n 




CD4H9 


H 


ji 




CWPH 


II 


N 




t UJ 3 ■ ■ 


14 


25 




004411 


14 


.15 




CD4013 


14 


H 




C C-J.3 ■ 4 


11 


PI 




CD4015 


r! 


15 




CIWll 


14 


11 




CWlT 
CP40IS 








i| 


PI 




CWoib 


li 


.'!■] 




CLHSH 


II 


^ 




CWOH 


11 


n 




CO4072 


11 


'3 




■QM02J 


14 


n 




CEHOM 


14 


'-■ 




CCHMi 


11 


n 




CtWiS 


16 


■j- 




COM*? 


11 


'5 




CCMCJJ 


1* 


45 




cwon 


11 


P| 




CHOW 


14 


39 




C D-! :■ 3 i 


14 


Ltfl 




l ••':■, 


11 


H 





hlKi. 



"I h art n d PHi ri ntk I.e. | 



fjrt**. 



MICROPROCESSOR COMPONENTS 1^1 Digitaiker 



5N7iJ7h 

IN WIN 
SN74T5N 
5N^7BH 
SN?4 7)H 
5N74MN 
SN74J7N 
SN7493N 
SNT4-KN 
SN7*HN 

SK/4&JH 

r= ',';';.:'. 
5HJ*gi!( 
11I74HM 

5N7444N 
SN74IW 
5N74BflH 
SNT+STUr 
SN741DW 
5N741MM 
S«M-1flyt 
SHTiVfTH 
$N74I49H 
SN741 \£H 
5N?41ilH 
H7411H 
-5N74123N 
SN741Z5X 
SN2411BN 
SN74132IH 
SN741JBN 
SN7414tlr 
£N7*UZN 
■,;■•.■•:•• 
5NT4U4N 
5N74U5N 
SN74U7N 
SNMUlN 
5N741UN 
SNT4151N 
SKTf.MH 
SN7*S53N 

5>7<ltiN 



14 715 
1* 2 55 
24 7 St 



MlSSJ 
74LS-33 
74L5« 
74IS9S 

finsio; 

7*LSIH 
24LSH2 
MLS 1 13 
7*15114 
I*LSFn 

piLtia 

^4Ls:t 

MLS 132 
M4J1U 

74LS1M 

74L51M 
P41S13I 

MtSlSl 
74L5153 
74LS1&* 
7*131-55 
74V515B 
T4l5l*7 
74I515B 
74LS1M 

74tS14I 
74L5l*3 

■■■.■:■:■ 

:-t.i".: 
74L51« 
?4LSiB3 
74i&17fl 
74LS1J3 
7415174 
7415173 
Mi.5.1111 
T4L3)» 
74LSi91 



T4SU* 
74SJ33 

74$ 1« 
74S>15 

Msia 

?45'34 
?4S'-:J 
74S140 
74S151 
74S15J 
7451 ST 
7451 SB 

745 1M 
7451 T5 
7451 IB* 
7^611* 
74S1B5 
74S1SH 
M53±D 
?45J41 
74SJ4I 



DU3UE 
C4JW1N 
U»I2N 
CA»B3N 



CWB4C 
C&M* I 
CD4442 
CD4943 
dUi3*4 
CM04B 

CW'344 
CO40U 
CM(l5d 
CD435f 
CC445Z 
CP405J 
CM54 
CWDSJ 
CD4M0 
GHHS, 

■:■:• !;•:■• 

CIXM3 
CDU2« 
CD4QP1 
CW72 

;o*c-7i 

CD4075 

CD*37| 
CD4AB1 

GD*B4J 
CCWG9J 



t.'i.'-JiL'jfi II 

SI474157N II 

5N741H'IN II 

SN741«EN II 

■5N741«N Tl 

5N741C3N II 

SUMl-WN 1* 

SNM1£5N 11 

5N741HN 11 

SN741GTN 14 

:: , J--'i'.-C'. 11 

5NT4171lf 14 

itiwrm it 

5M74E74H II 

SWUM II 

5Jf 7*1 7631 14 

5N74177N 14 

S.*t7*179N II 

5N741BMI 1* 

S*r7*1 BIN 2* 

SW.tlh tl 

SH 74,1 |4N 14 

SN741I5N II 

SN 741 BON 11 

SN74191N 11 

SN74192N 11 

SN7419JN 11 

£NT411tN 11 

SNM195N 11 

SNP419GN 14 

SN74197D 14 

■':■•■■:■.':: 14 

SNM271K li 

5NT4»1J( II 

5N742r-S<r- it 

5UJ427&H || 

SNM2B-IH II 

5HM2MN II : 

SWIZIW II : 

5k74555N II 

5fl7*H6N 1| 

Z'.Hi'iJ-i II 

5K7436BN II 

W4JKN II 

5N741S3N 14 



74L5192 11 

^LSl-93 II 

74151-9* 11 

74L519S Tl 

7415197 14 

74i52?1 14 

741SJ40 a 

74LS241 ID 

7*tS2*? 14 

74LS241 14 

MLS2** 2* 

7*15245 20 

7415247 It 

MLS24I II 

74L5249 It 

74152S1 14 

741S251 IE 

7415257 11 

741S2M 14 

7415256 14 

*■'..*■:>:■ H 

745,5275 II 

n.si-a n 

74LJ29D 14 

74(J»5 U 

MLS21I II 

7*U35? II 

7*LS3U II 

M1S3&5 II 

7*1S3» II 

TI1S34P II 

74LS3U II 

ML537J 2* 

T4LS3T4 tl 

MUS3P5, II 

7*15516 14 

74LS3I3: 14 

MLS399 11 

74LSIT0 11 

B: 1.595 29 

IU5B7 JO 



T4S241 
74JJ24* 

745251 
74525J 
MS»P 
745251 

745260 
P4S2IA 
74S2I7" 
74S216 1 

T4S3P3 
7433-74 
74S317 1 
T4S4TT 
MS47J- 
74S47J- 
T4S474 1 
MS475" 
MSS70- 
MS57T 
T4SB72- 
MS5T3' 
"-■';■:' ■■' 
TlSBl! 



n - ;■ 

II 215 

ii in 

11 4B5 

11 4 H 

n 2 4i 

IB 2*8 



CA31UH 
CU4B1N 14 
CA.I!.-3J'< 14 



IJH 



CB4WJ 
CCHSU 

CWM" 

CWtEl 

CD4S1B 

CP4S11 

604*11 

CWJl* 

HH51S 

BtH»14J 

£04511 

UH611 

CW5M 

r.Ztttl 

C04U1 

CE4SH 

CP4S43 

CCHSB2 

CD45U 

C045I3 

CD45I4 

HM7H 

CD4724 

WUiH II 13 95 

UC14410 II 13 95 

UC144U tl 1195 

UC14412 II 13 95 

UC144I9 II 7 95 

UC1**33 74 131)5 

UCU534 16 I IB 

UIUU' 14 1 19 



14 C95 



Tl'.: 'I; 



cdp mi 

2W0 
DMIHJADC 

uatsa 

UKH2GP 

■'rE-EOSl'j t 

Msnefre 

■,i;o"jf.i 
UQ, 



7M*1fl 

I1D/0 
rtilS-.O.'! 
£JO 5^7 
7(0-510^ 
ilOA 
2BO* C7C 
7U1* D*NT 
7KMDMA 
ilOAPiO 

2BO* nova 

ZKM-5H1/1 
IBUV-51C ■■ 

7BDB 

7IODCTt 

./BOO PTO 

2BOQI 

ZBO07 

71033 

£1031 



MCEJOG 

MC&iOTCJ 1 

HCHIfilVJ 

MCt«i 
MCHJ4 

MC6550 
MCUS1 

MCE4I0 
MCI 149 

MCSHM 

■■■■ ■. il: ; ' 
UttSMIPB 



U iWI-*-HBM[COffl !**!> Or J 

IB MPUW^CwtHlR&ilMmBri 1 

ID MPUw^OKkirdPAW 

DO UFU-4SM6MHJ3 

Id CPU -5tf CP*I Wi 1 28 Kl fti^i 

IB CHjifktfSisMU: 

LB CFUiHtiHiBAWI 

tn CPU w/6i'j: JJii'J lni'i;«!if 

4 CPU 

?8QA, 2flOB. ZBODO SERIES - 

441 CPU I MOMd-i 7KK ; I MhJ 

tl Cftiftl**TmirCinU.ii 

41 Owl Airn^'txiHi R« /Tnni 

41 Dl'Kl M«TWT MUll ClTEull 

4| fMH*n.'Dlnufrjt*(;si:.'6ii* 

4fl Srni i.' 0(fiCfnrfl flj.cn 6;iert 

41 S*TaJl/0 J lLKk:lC'-!lrJi 

W Si^uil-D^jtkiSVhCei' 



4| l>j«IUimsiTJt\£irt»CBtui1 

44 Pjj-* W I/O snlirPjH Cenl'tHlf r 

40 S*fUli.''0':'iCajndF|j.£flD»V!€dl 

41 5*rt4M/D;L*HSEiiai 
41 St-yliiDiHtkiSVNCSI 
41 Sfmil/O 

41 CFUlMUBIfi'H-eieUhj 

34 C*m«T«|fCiTtt-l 

41 Fi-*lfl I/O InHrlKt Cgm.-jin- 

II CPU 5«e^nCH 

41 CPU Nm 5*gtfiflw 

41 ScrylCWun CwiVOUff . 

41 C-A'<\ff\rnvi,Pl'VV\'0[}^- 

-6BO0/6BODO SEH1ES 

41 H'U 

41 Utv*.n>c:EMj™;iAU 

74 tffrS Stile UU 

40 H'lWl'Wt' *«piiMCESJO. 

14 r. ,:, -!j i-it.'rupi CMPdwr 

24 ■024j|^flOMfMC6»»l» 

24 AiynctirviMi Cvnm Afljp'r; 

24 5(«I"<tbhbi1 SvuJ Dili idiivn 

24 D £aS*lthailJiMDMM 

24 24CODPT UcduljiV 

II Ovid 3 ■SUM Qbi Irani, ■ IJ C41 I&i 

14 M»u 1E-DH liy-Hi 1 ! 

49 tir-wjilfyrpMBlnr Ad4DKr 

46 Ml*!i Pnj!UK J Cffnm ContnKitr 

21 EnPurudPrtg Cvnn Inr 



:'ISJ3B3* 443 CPU 
rMS.5501 
IIH59154 
■I Sj- :■ CC-D 
DPB11 
□P12H 
DPHK 
DP6JJ4 

nzti 

0P8J3B 

li-S«i] 

it.5a?*5 

IrSi^fi 
lrS.H*f 

i'H5474B 
•■■SSJM.'l 
0F4?5i 
0PH753 
HPU55 
PP6757 
H1»B 

DPjjZ?g 

mm 

B^13S4 
DSB3BP 
W|.30|- 
OT310 
DM111 



- eoeaA SERIES - 



Diiji'lni*[iiSiPCi 



3 J!) 



40 lJiB T rilMW1fl-Brti/D 

B &i;j J jF.. P r.^T, SDteir4C374| 249 

14 4-&rinp-j | ; j C'Jp^-;74StiJi 2 25 

24 rW.i ■ Klin 1 , pi CvMrt' 3 95 

11 ll&rKlfidH Bus, CNJ.tr 2 15 

II Cl«lc CBWIIpr/Onw 2. 25 

II tlui ton*? . 2 25 

:B I . :>,- Com /ijt Crrv*r (TlSiMj 3 49 

;i Si^[i-iC&n|rO<Hr|MS43i| 4*| 

21 U&t>plli<V\Wtl$*ti*l 5 S5 

11 16-Kfcv KtaTMJrc E«6Cif |7 , i.C'3?2i 4*9 

2D »4*fii*«rtEl«Sff?4C«3. *95 

7B r-^'irC^yifr.v4^i;i BBS 



AirK Gmwi f fjr*K" 
ftCff Cffrtin U0(U5AAT| 

zi ftfio iftlttviUmw 

4B Preo. Pirtpherjii'OiPPii 

IB F^ DMACflfllifli 

21 PrCij 1+ilflruei C4Btnl 

4B Piqj. CRtCWtfemf 

40 Prig. K>tba[>d/uiip j ' i-"!- 1 ?*:! 

29 |Bj[ Til SUIt n. D fitHMH T a--s 

29 B till E. -aiKlisril R»(?-iir 

20 B-&!B-3('«lurjill!«^tr 

29 l-Dil B-flkTKl'iTJl RKtrnir 

29 fcai LlKnM PfngwH' Dnv*r 

29 &:-si inched Pv^Ktril Di-i*i 



HLCRnPR0CE5S0fl MANUALS A DATA GuBKS 



3000} 1980 hi! ihiMlKtSKAi.MOp{| '. 5 95 

3WQ3 '9*2hi- '. ■^B«*Hl!?Sj! 11 =S 

30004 iSJiIrt! f!L&M*li2*wl Hi 

330C4 '940 h±' tiiwf DiUBHt.'.l&tpg. J 195 

3WI1 19*0 luiT i./Wif As&i.aiaii 1735 HI iifi 

3D015 ltt3jTiOB'D4US00>tr'G41 PS-1 7.H 

S PECtAt FU N CTI DK 

I OwlU05Cb<:l<Qr. V ir|5M2| 2.41 

1 DjI. MSCiKk 3f'>ir|5M/; I B5 

4D FBpaj D [k CMlrdi' 11 IS 

tl CaMWnlainCNa B9S 

2* U^rBfKKiim- P4JJ 1imi tictk B B5 

IB V<n CeiRHligtt Tit* OOCii 715 

4B UWOCWlrcirir^fr+.fliBil RW4 5 BS 

jM Cprtet LID Dfrt 

IB UHfeOfKMWfw'Wi-BlBUMM 5 95 

t0lr«tLll>Dr.>l4i J hjBb]l InE 

2D JI-s*g hfKS'un r &".!■ I2G-Eirpkg I 3 75 



D50O2KI» 
ESS0f«N 

llSl771N-f 
IN52651N 

HHsaiini 

WM5A174N 
KW4D2N 

C0IP442MK 



-DYNAMIC RAMS~ 



4027 

4115hl-2 

411W-3 

411fthM 

41«*N-I» 

Mi4H n 

UM5J6I 
P.VM5562 
UM5J70 
WM52K 
MU57M-? 

uusao i 

,(,...;-, 

luuai i 



1191 



J1LB2 
2111 

2117 
21 T* 
tUIL 
3114-2 
21 111-? 
21H-3 
J147 
2UB 

5101 
UM5»7 
■ ■vrji-fv,] 
HUE 1 16-4 
,■■ ■■■ . 
74*9 
74C92D 
74C92I 
74C92J 
740330 
745 IB? 
745209 
74S2U 
74S2B4 
B751D 
B75?5 



11 I0?4n1 IJOOn*^ 

10 40SI?i1 <2:50nlj 

11 i4.J-fJ.il nKn. 1 
11 le.iBtililKJfll! 1 
IE :i. 11U1 -.l^n , 
11 B5.5J5J1 I50A«| 1 
II 65.556il<2C0ii| 7 
11 cOMil ,2Min 

» 2041x1 (Mini) 

11 *DKi1 (JJOwiUMMB 

22 lOHii (2COnii2l07 

II t6.344i' I'SOnil 1 

II 16.314x1 fZDCyiil 1 

II IE 384*1 iJi&Mi i 

ii lira? I'sacmi 
STATtCHAHS ■ 

II ?5fii1 TESOiMI 

22 U6H |t5Bmilt9l 

II 1024x1 I3MPH 

II 1024x1 :".-■",<.* 

11 J5M 1450m 11.11 

tl JSftt* |tMnr',U05 

11 1024K4 |450m) 135 

IB 1024P-* iiMfljUf 2 25 

IB 1024k* |«Ofi*S 2 25 

1B 102444 iKOniJtP 240 

11 409^1 liWnv 

II 4095*1 |70fli| 

11 "OJiji ;?01S| 

11 4C9U1 '4S0n«t 

11 it'?*.' J4S0IH 
77 7 i J5.4 {450KJ.I CMQ-5 
11 *P>5)1 ^450ni!40+4 
24 294&S ^tOnUCMOS 
24 7W1.» ■JKnujCMOS . 
24 2G4&I flDO^ii 1 P CUDS 
II 'Li* >£-n 
22 256i4 i2W-.!iCU0SiEtti 
II 25^4 i'Z5Cm| CUDS 
II I D-Z4JE ? .T-JCrtsiCfeDSifc'.*! 
.:■:■:-■;, riKC -S i Cjl^ 
(35rql9340t 
iEB«i934-C- 
I BOAS 934 !1 
l35n5l3lDl 

iMit)0 C r9U15i 
iMwd C i?457aii 



» 

. .2.40 

I-C7141S 
i-6'12 95 
i-U 10 IS 
. B t3 j r j 

9 i 6'11l 

-IJ1.il 

495 

3.95 

■B/-4 '35 
B/12 95 
B/'O^S 



2BS 

2 93 

I.-'JTj 

*.'ia 5i 

1M5 95 
»■■ IT 91 

3 95 

4 15 

105 
395 



1 071 5 ■ 



I707A 

2701 

27095 

I u S3 n 6 

1US3537 

TU525<5* 

TUS3PH3 

2716 

Z?'6 ■■ 

273? 

27iiQ 

MM27B4 

MUT7E4-3 



-tPRQMS- 



395 
.2.25 
IJH 



24 7564 C1U4] 

H I024.J l 4»tj.| 

24 I024>J) {SMwjSHOOMfl 

24 2D41sl t*S4W2716 

24 4D4&I f45>iH hU-«M2 

29 Bi»M (iSCrni 

34 2Z*l tB i45Jy«li3*:Jy« 

24 2D4hfl. r*50VH| 

24 20*64 fJM-si 

24 <09&:B 1.450ml 

24 1024x5 . *ie-f-: 1 1 -.a-- 

21 11924 *Eflfti.l 

26 II 924 i3Htti| 



n 



6.95 

9.95 
1995 



S95 

9?5 
2 95 
96 95 

■lib 



745119 

745267 
74S2U 
74S3I7 
7*S471 
745472 
74S4J3 
74S4P4 
745475 
745479 
74SS79 
74S571 
745572 
745573 
12323 
B251S5 
I2SI25 
B2S126 
62St» 
B2SI3D 
B7S1I5 

zvi ::,-*■: i, 

DUa75-a-st. 

■ ■. 
EHU7S1IH 

MureiFS 



II 324 

It 256x4 
II ]?-a 
II 25b4 
20 7564 
29 5124 
29 5134 
24 5t24 
24 5124 
24 1124-41 
5f2i* 
51EK4 



-PRDMS- 



«0M0C 16330-M 
fflOWT S ifiMMj 
"flDMT 5 6531-11 

= ^e us c- -c &m -i i 

MC-Mrs 6309-1 [ 
«DUir & E349-U 
PHDM D C j«3*BJ 
iKIDUTS iDU67S2MHt 
«1C'M C tf34lj 
fHTA<r E- ITBP285B5I 
WDU D C 163B5I 
PflC-MT.S ,6305. 



19 1924x4 P3DMCC; ,tt57i 



■i, ;■!■:■! 

324 
5124 
324 
25&I 
25fn* 
51214 



DC1D 
MC347B 

UCltCO^ 
MCIJ-DBL* 
4K0SM 



TS rB25'J7| 

^*DM D C 1J751J) 

?flOUT S 27S1S 

«iOHT5 f3rSlS/| 

PSDUDC J77EJ0J 

*flC-H T 5 2752<1 

MMH B ?7512i 

i| nHH* HVWT.5 TBP24S6I1 

24 1B244 »£M0C iftJJiHl 

24 IB24-.I fStijTS ilK*l| 

l| iS4S.il "CUC'C I4?5ir4, 

It 364444 *fiCM T S- |B3S'E5| 

24 2tMb4 PflCUDC |«?51M| 

24 20414 raDMT.S (IJStJlf 

—DATA ACQUISITION 

UOlWDC^DCCenvin +5VJe-9V 
II Fk^CftiiiiudAiJiPSribtt 

It rMWACeiiYfiwilMCOMT'.CNl 
« DHA G«**rw iCAHMIiCNi 



A0C01IT 

D4C1MC 

WC130I 

0AC102B 

ME1DZ2 

OAC1222 

*M«.|t*i 

AF17I-ICJ 

AF1.2MCJ 

IMS*! 

1.MJ15Z 

1.MJJ9H 



. .■WD'*Cfi«fi. 1 *r|0 

tl l-liiA'.3Ci!i'if*|l-Cr Hii-li ; 
4fl I r>l Ji.-C C5->.*ritr.,;6-^n Wvl 1 ; 

D-B>i DUCtm* Ui;rg C^o |3 05^1 13 95 
B-Wt'*£pni- WiS'B C>-.s |0 20*1 1 7 05 



IB 'C C'i: -*■!(*,■ |0 051* tin' I 
1B iC-biD^CAfi^ lOMWliA I 
11 12-tJil D/ACvtr IdZOVkUni i 
11 L'nhi.'H'J^l^tFulirl JH 
24 Tflut'iT&'.UAwUjrAFilKr 
14 TauoiT«r*Nifliv|indFii1ir 

Cenilinf Currn? i ieutti 

TkTM'Jlv'1 Trjj.'iK.'idr 

T*mn CpTip Fi« R«l | Sppnj'C*] 
40 3(tKBlUlUirl|TH1ID2i 



141 

5 9^: 
III 
5 9i 
l»,H 

ig 9t 



QUALITY COMPONENTS AT 
AFFORDABLE PRICES! 



LOW PROFILE 
(TIN) SOCKETS 

M im rno-up 



-IT 



,14 



21 pin L 
II pm 1 

"AplnL 



SOLOERTAIL(GOLD) 
STANDARD 

1-9 10-91 IQO'Up 



II pin I 
Uj-tM 



1.11 



i? 



Ulllil 



fw 



WW 



SOLDERTAIL 
STANDARD {TIN) 

1-9 10-99 



14 pin 1'T 
11 fin IT 



II? 



IT 



IT 
14 pin 41 
2B p|n II 

ID pin IT 



WIRE WRAP SOCKETS 
(COLD) LEVEL 43 

l-l 10-91 IQfrup 



a pin V- 
19 pew 



14 pin w 



24 (M* _ * l.BI 
34 pin *■* I 15 



1.71 
1tl 



1 TB 



S10.M Minimum Order — US, Funds Only 
California Realdantt Add 6Yt% Salts Tax 
Shipping — Add 5% plus $1.50 Insurance 
Syiitf 5.A.5.E. tor Monthly StSts Fiytti 



Spue Sheala — 30c each 
Send S1,CM> Pontes* for your 
FREE 19fl3 JAMECQ CATALOG 
Prices Subjecl to Change 



ameco fe). 

1355 SHOREWAY ROAD, BELMONT, CA 94002 ' 
mi PHONE ORDERS WELCOME — (415) 592 8097 HfoXi 178042 




DT1050 — AppllcatTonsL Teaching aids, 

appllancos. elotks, automotive, l&tecornmunicn- 
tions, language translations, etc. 

Tho OT10H I* f SUndJjrd D1QITA1.KER KM ■n«rf«l *I1"* 157 «flpp ; 'i1fl 
■nd uaiPul vtartia, 1 icn. ind 6 di'laranl Kllanca duntiani. TPit 
words umJ I'snaa niifc bc«n tislgnKf ducflU lAfrtiKHi, nuK'n.p ll 

£313iD!n ID OulpLl »I:t jlo word! Or MWdl £0 - ;aror,n.l E^! IT la phrases 

or fJin ii<i 1-B ncea Tub "ralcfl" ouleitJi el itb DT1K» ii ■ highly m- 
(•I'lgibl* milt yOIc« Fom*li and chits ro-ni'i voImd can bt lyitha-oij. 
»d TTifj vocabulary It Chopan to [hat I ll n,r.plicati"i tO rrarsy r.iti 
ducdand inBrKali. 

Th* DT10« G(»v.l,1« gl ■ Spi.ch P.-olmor Chip. MH641&4 {4i9.p|jiJ 
and 1WO C?) Spaach iHDHl MM U lUS^ni irvd MM521I455H2 124-plri) 
■ IcKiO 1 wllh i MtHar Word liil amJ a lacommtndKr ichanvitle 
dljUjTirn on Iho appllciEl^n ih*nf. 

DT1050 Digitaiker™ $34.95 ea. 



DT1057 ^^ Expend! Iht DT10SO vocabulary 
Irom 1 3T to ovor 260 words. Incf. 2 ROMs and specs. 

DT10S7 $24,95 sa. 



«li^0[L 



CirtHi. 



fWllft 
T10BCPI 

7lWE,VIW 

7107WT. 

MIKPl 
TllTCft. 

! -X' L'S 

PJMiPG 

7Z97AIKJ 

;?OrAEi,'l«' 

73641PI 

7I15nPC 

^natv/mi* 

771BJIIJI 
7JI6CUI 
7?16DiPi 
flij-UI 
7J174IPI 
7JMIPL 
■■"[v. .. 
TVHtEtmP 



CkHK Praciwr* Tirnir 
5i«**wCniB- fTl 
l*i D-jitA/DILtaDJhtl 
: C-1-..ltirrJ [.".r-if 

i'n [nptf./o nloatft) 

IC. Dftuil BttKfl PiipJif 
Vi rrji* n,r:r . ,- L [- 
3*a &a,IA.'DLEDr>i HkO 
Lc* B*H«r, Vtfl Inequity 
CMD& 1ED 51n(r*TJtiP..'Trtr 
' Ji Chip, j<TL 



TEnp^rrrJitCTC^ III 



I* 95 
■9.96 

B.B4 
34. B 
if » 
!».«■ 
IBIS 




J F u n; CM2S 5-MrPilLn C KT 
ifunt SnjpwilPiChpj. XTL 

E- ;.-]■: J'-'r ^Tu-Ct J. 

IftitFrtfl ■Cn-jnH* C A 
Stqilf'f!] EftifrtfC C 
4 3^,1 LJ3 Uftj-OfntnCPunlv-C A, 

4 Qig,| 1E0 Upj'DDanCwnrtrC E 

tca*^najflupc«rtnrOrii 

60flUn>v Ceunhir 

5 Funttan Caunlir Crm. XI l 

- AND MORE — 

130009 1983 INTERSIL Data Book 1 f3K C >j 



39 « 
?4 » 
"914 
10K 
UBS 
!C 31 
2?B* 
T4 95 



WhCM 
7-lHCOZ 
74HC03 
74HOM 

74,HUI)34! 1* 

74IHC01 14 

74i 'CU 14 

7<HC11 11 

74Ktu 14 

"iiif.:3 11 

74HCU 14 

: _ 4HC.3: II 

74H&« 1| 

jtfccn II 

.■4HC. r 4 14 

74HC5 tl 

MICH 11 

MHC16 tl 

■•■■■■ii:. 1* 

T*HC1B7 14 

mhcih ii 

74HCU2 IB 

MHC1T3 II 
7IHCUB4 a 



S9.95 I 



-,,. 74HC High Speed CMOS 



.'-! ■' , ' 


■' 


13 


74reC2S7 






J4-\Z:ii 


11 


141 


74UC3M 


IB 


1 41 


74»(C>:9 


II 


1« 


74H.E2E6 


u 




74HCI47 


11 


111 


74IC240 


14 


IJH 


74^iC:ii 


it 


1 19 


74KC373 


H 


W. 


T4HCIE3 


in 


» 


74WC37I 


70 




T4HCI57 


11 


Ml 


74HCH0 


11 


1l| 


74HC1S6 


11 


■ H 


74I1C3S3 


II 




MMCiEQ 


|| 


i r» 


7IHC533 






74HD1B1 


11 


* TJ 


J*iHCM4 


N 


IK 


74MCI61 


14 


■7* 


M'iCSSS 








11 


: 33 


7*HC0BB 






74HC173 


11 


l» 


74HC4B02 


14 


■■1 


MHC1J* 


It 


l so 


T4MC4B20 


14 




7*HC17i 












74HC1B3 


11 


■ 35 


74hC*64B 


11 


J ll 


?*HC1B3 


11 


■ 33 


■the:.; 






NHCH4 


11 


1 H 


TaHDcora 






7*HC1« 


11 


1.11 


7*HC407B 


14 


■ 




14 


in 


J4HC4S1I 


11 


I H 


nmm 


14 




r'<HD4Sl* 






•■'.::■ 


11 


i 19 


74HC4H1B 


it 


JBS 


WhHsa 


1E 


90 


T-EHD4543 


|| 


i n 


aiPtn in 


rifMd. Sand 1 so II- Dnii 5h«n 



Programmable Array Logic (PALS) 



?AL I Hi 26 iStl l M.-:EjI AliPOft G>|* ArTTJ 1 1^>. -3 jtrjjli J* S 5 

PULIfrl !P Hfl If ■■.nc !i l*^rj-0(1 Gill Ml, iMijiiI^t-JI S-H 

PALHH4 IB EvjcU- '■jj'.*'0-:i)l]ii* j i''«iM , snr>.:p^i i m 

PAL I BIS IB 'QeLlI i C-r4.il Af*C OP - ■■■IN Li 1 ! Arria riBa jIbj!! '. 9) 

PAL12»6 IB Kbi iJ'tnpuiliNO-aR'InrtfLGjijArriTitn+OuliWI) .B.Rfi 

PAL1IL4 IB C',ifl 14- neiJlAh|D i 0* i ln,rfrlJi.!|JkriJ;!^*rOd'^ll 5 S* 

PAL1BLI IB CtHI IB-ir: 1 .! WIHJnVbHtfl Cjl* A"i, llpj 0.1djI| 9 li 

PAH |MI » Oclil 1 B inn.: Ptgitlir AHO-CS OiU Aruy | II 

PAUBfIB 10 It. -iB-'-SjiRijiimiNS CHtiriAirif 9 0S 

x ' tO Cvld ^6 -a S )l«tsri: J !. | i: DnGriA" 



Iappl2 19B2NATIOWAL PAL Data Bookufsp:- . . S&.95. 



7ICD0 
T4CB2 
TICB4 
74CCI 
T4CI0 
MCI* 
74C30 
T4C» 
74C32 
74C4? 
P4C4I 
74C73 
74C74 
.'4CB1 
74CI6 
74CBJ 
7«B 
74293 






T4C107 
fICIBl 
7IC1H 
74C15? 

riciu 

7IC1B1 
74G1BZ 
T4CI63, 
T4C1B4 
T4C«TJ 
74CI7* 
74(175 
?4C!»J 

mm 

74CIBS 



P4CI2I 
74C24C 
74CZ44 
74C37J 
74CDP* 
74tBU1 
74(80] 
74CK* 
744JB11 
74«1? 
74«1S 

7i:*i7 

740tff 

7*»7S 
7tC«2B 

BM*i 
1X17 



TLflNCP 1 


n 1 


■\D^CP I 


S3f ] 


TL074CN 14 


■ tt 


" L3I ■ CP 1 


» 


TL012CP 1 


1 19 


TL044CN 14 


IB 


IM301CU 1 


31 


LM30l7hl 


■ ■:: 


LM304H 


a 


.!/]"■'■■ 


99 


LMjom i 


M 


tMJOWH 1 


69 


LM309K 


lfl 


LMHOEH 1 


l Pi 


.'.■ ]■":■. 1 


H 


IUH7H 


J 49 


tmm 


1.11 


LU317K 


}.«< 


lmjuc-h 1 


141 


1W319N 14 


ltt 


iMJJOii-5 


1.35 


.'■•!;:■'■■: 


US 


UOBCPn>1S 


1 ii 


LMiat-s 


11 


LMJHM! 


n 


LMUOMS 


in 


LU3UK 


191 


1UU4N 11 




1MJJ7T 


1.91 


1MUBH 


a« 


LMJJ9N 11 


« 


LMHOit-S 


1 IE- 


LM3AdT-i? 


1 IS 



HJ34DK11 
IMWOT-S 

LUJtOT-IJ 

lHUtOT-ll 

LN3*B1 

LWiSJt 

LP3SSH 

L73!1S 

LM17BU 

LWJ77N 
LU3W 
UUJBIN 
LUJBZN 

LU3IIN 

TL4>itr^ 
TL49SCP 
P4ES10A 

nan*. 

hEB36r» 

NI540H 

NE£44rl 

MliM«. 

SIIW7 

IWEiSM 

NIM4N 

L«Sfl4^ 

LHMBCI 

LUHPY 



HTB7BN 

lm j ci:n 

LMP09H 
LM710rf 
tU711*f 
LMTiJjN 

LMFWI 
LMTIO 
LM7471I 

LM l 310H 

LMI4U* 

lUi*l*M 



1* ■/' 

XU3904CII I 1 19 

LUJOOSPJ | » 

UWHf4r1 II 31.49 

LU3B16N II 341 

VWJllB-V 11 1.41 

HC41MIJ 14 i 35 

HC41SUU | 1» 

CLKtta 14 314 

EJU1W0N I 1.19 

'.UiM&SH IB 1 19 

HBiE *v m.miui 



I. Linear Dam Book ii«f^ < . S11^5> 
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CIRCLE 20 ON FREE INFORMATION CARD 




Actio. 


(Plelur*d) 




Pan No. 




lnpu( 


OuIpuE Pil-i 


AC 253 \i Uot»J 


tlTKKfttl 


.2VAC2*DmA ... . 13.55 


AC 503 




itTVfWHl 


JjVACEKlmA . H.H 


ACIOCfl 




iinwn 


12VAC 1 imp. 15 S5 








I.2VAC2 Samp . .. H.tS 


DC SW 




1»VipHi 


(VD.C4.JOmA J1.»5 


□CHI 2 




'■ZOVWU 


t.r,l£VIX30a*nA H.K 


DCS4M 




■ ijvumi 


fl.SYDC 27EfllA 12.95 


DC9M 




\ZQV,irM z 


flVDCWOmA 13.95 


BCJ2M 




tWVWOHl 


(IVDCJfthmA . t2.*5 


dv«qc 




HTVJMHl 


BVDC2ffl>mA . .. 53.25 






J 


PCB-3 
^ Makes Circuit 
Assembly 


fl 


* 


II 


A Breeze! 

Lala you work 
wUhbotti handi- 
Sturdy aluminum 

HhtUlftlCtlfl 1 



Wall Transformers 
AC and DC Types 



Clamp "3rd Httxl" en Kdpt or oanch labia « worhboardL Iniirl cir- 
cuit L-airi, pc-siilan timfsunii. NoLlea conManianl working angle. 
Flip circuit CQixtf to 'Lit {Wl«l.lgn (Or jgldanng and Clipping. R**»r|* 
pi rcadura far douQ i»aii«f fioudi, 
PCB-3 .*1MS 



Mosiek DC/DC Converter 
+ 5 VOLTS TO -9 VOLTS 

■np'ji 4 0V. Oulffub -BY (r*aulflt«fl o 30mA. 
prinl*= clrcun mcuni.ng, Sptclrlc*! I&4 Intl. 
DC10 t2.9Bl». or 2/14,06 




JE300. 



Digital Thermomster Kit 



Dual tanaora — awllch 
central 1 lar indoorJouldDor 
0/ d u*l mn Itar. r.g — cir tn 
ttlandad IP KO Frnl Gi-i 
tlnuoui LED .■■' hi dtiplay. 

to 100*0 Ac«ufMy *r 

nominal. Calibrate tot 
Fa h ran h*H rCa I a Hut.. 
oMmulaiad walnu! CMP AC 
Mall tdtptf ircludad Sua 



$39.95 




RADIO CONTROL CIRCUITS 



Jtiaal 10 uit (c r; 

* Teya, hebb? culti. r&bol*. Iralni 
» B urglar alarma * iR daia Hnh 
■ Ho mala illpa prc.'iclc-f control 
' Coniumar ramala data llnhi 



' Emaivv-uvlng, Mmotaly awJIeftad lirjhi-ng lyi-iE-™ 

A c on e D la H--Z 1 9 n n rj I d iqI I < I (ncMir ■ nd PtF 1 ■amiT Iriar, low Qp«*r , 

■ 1 Im^nsy Pi 2JMKi[ or 4BJMKE, a rlaid ilMflglh 01 lO.OO&irV malar 

■ I 3 malar*, bv operation on chip RF oKillalar^lramiinlLtar, on cf-p 
4 A ragulilor. Up to HWMj canw JTaquiney Ofl*r«1ion. 
LM1B71N RCEnc&dtrfTranamUfrChlp ...S1.85 
A comptala HF racalvtrrdtcoder, uiad ■! ■Hilar ?7WH r , 43M H.; or 
72MHE It prcmSM 4 IndtpePrdtflt Ctlinnal* whan uflftd WlUl LWlfl? I 
(3 analog, 2 dig.] oparalei {rem fnur i.fiv cam, Cryilal cenErollad. 
LrVHS72N HCRgcalVflrmflcodarChlp ... ..S2.43 
SRX1 SD4 fi9.43SMHz Cryital (LM1B72Nt . . . 33.95 
SRX15D5 49,800MHz Cryitil (LMlfl/IN) . . S3.95 




ATARI PADDLES 

JSP (2) £4>95pa1r 

ATARI DRIVER 
JSD{1) $2.95 ea. 



TV GAME SWITCH 

Used on Atari, Gosmoi- 
-^ icflfly blamfahed. l00*/b 
functional. 

TGS-1 . . , 52.95 ea. 



BOOKS 

HATlQUAL SEMICOHnUCrOR - jHTMjgL - INTEL 
■sow? NalloiiilLnlariaeaDalaBtHkriiio) i«.H 

1704 pagaa} DP, DSKMO, DSMOO, DS570O, ale. 
SQUa NbIIhir] Untir Daii B«>fc{1U3| 111 M 

11374 p^Bii) LM, LF. APC. UAC, LH S*IM 
3WM5 Ma1icniinLLoolcOHiBook(1*«1| MM 

(A24 oagaa} 740D,LS,LM.^ and DMSCOO Sorlaa 
3COM MpliuHiil H*-m(hry Da1a HcmA(1MKB , JB.9S 

1404 pagaal FIAMb, RQMt, PHOMa. EPROMi Sanaa 
»0» lnlarall[>HpBMli|1MJ] ».JS 

1 1 3» pftQflSl Complam Una. 
3W1 Walloni I Audlof R idle Handbook (1 MD} . 1S.9S 

Q'D pagavr Pra-Ampa, AM. FM t, FU Sttroo, Pewar Ainpg 
*»11 HalianiJ Unaar Applloalten Handbook [tiKJ <1E.<5 

1736 pagaa) Apa'lcation Nolaa, Llnoar fktala, bIcl 
30O12 H*|»i!ilPALD*(aDaak|1SKj 1&3S 

(178 pagaah Appltcalion Nolaa., Ltnaar Briala, «lo< 
3»t3 Zlletj &Jt* B0ok(iSflJ] SJ.9S 

|64i pag«40 Hicfop"<rf*tscira and Suppcrl Chlpa 
3lDt» Pnlal*hm«rC<mp<mirliHBirriboakjlMlJ JH.9S 

ITSS o*g**| Cgn1a.<na alt AppllcaKon Notts. Artlclv 

RojK-lnLi-. Data Sheets, and othar d'gsilgn iniapinalton 

on I ni* a Fi*. Vs. EPROMi, E'prOHb A Bubbio Memorial. 
21D444 lnHlM,c.roprfl««i«cr*P.rlph*rjiJHjindtisfli!|1943| . . .S14.9S 

1 10?'' pi^ckB] Containa Dm a SI cci^ on all dl 

Iniah'B Micfoprocmiori and Fa rip hauls. 



Untversai 




Computer Keyboard ErtclosurGS 



— & and tnK«m*T»KhJl]raBTiinnih 

jFJb SxiAg \tni ba^off pintl Tor urvKiy 

" * C«mpcn#n| jMfM 1 To?/6« MflcLl ■DM* 

ItucK Hum . 1>M3V4 l>M 1.203 AnM | |KU M 

:i3i-« la srsi pa>fil untun jrftw neoincaUA 

rHKI top i t«l5m c*^^ ^r wpi-vg *nv«nqr 

ftjgai cowtmetMn srandH uotmiM apeauton 

iM — _/ iti*ifl*Vj jmin^ltwu atcUid 

DTE a Pantl Width 7.5' 124.95 

DTE-11 Pin*l Width 10.13' *27.9S 

DTE 14 Panal Width 1 3.5" 529.95 

DTE-20 Panel Width 1 9^5" »34,9S 



I DTE 



TIMEX 



lair- in an 



• Powerful - fully proarainimabila 2K 
mumory * Portable - «S" X 6*" K \\ m - \2 
oi. * Expandable - Opllonal 16K RAM 
modijio * Single-key entry commands 

• Educational • Unique syntax-crieck report 
codas lor error Identity * Accurate to 9V* 
decimal places lor full range math and 
edentate functions * Graph drawing and 
anhnetad display - Advanced 4-chlp design 
combining power, portability and 
a I to rd able prtce. 

TS1000 




.$69.95 



ACCESSORIES FOR BSHM. 



?1000 and ZX81 



TSlfl! 5 H3W 



Keyboard Mask lor Your 
ZX81M0OO* Computer 




,T'i- irre-;.i*E U 



T*uj JEB4.1 Ki^oeard WaHt bvoumi man al 1h« 

Ix-ii.-iDM mnh campulat lha wiv^ual taat el 

iiEh.iiypid on IM M^DMld TIM ITXatlt Hal 1 114' 

■d nvlllni araund lach h*>p*d ■lienwlno 1h« urt' \0 
I io' (net iz--:c:i>y paa l-an InllT lii'a* i onlo Vn 
HaytHnd 



J Ella; KEYDO/iRD MASK 



SO.'J^ BBOh 



ZX81/1000* Keyboard 
Conversion Kit 



TAN •■"■■« .■■ WITH 
ihd 'ircri sirr 

"J -■*■■ J . 3H , M 




OTE-AXCxjeONLV 

JEB82.AK Kiybrjjrd Cdnvarilon Kit 

iwilh4 c I [ tK. Cut - Ai r. : ! l ril. 



OU4WIFIY DUCOUWl AMIiAilff- 



80- Key Keyboard 




CA150C SS9.95 

84«Key Keyboard 



CA153A S69.95 



9S-Key Keyboard 




CA154A S79.95 




CONTROL DATA KEYBOARDS 

* Parallel ASCII 
it SPST Swltohlng 

* FTZ Shielded Base 

* N-K*y Rollover 

* 12S Character ASCII 

* Non-Slip, Non-Qlara Kaycape 

* CDC752 Terminal Keyboards 

* Attractive Caea 

These 1 Control Data Keyboards consist of a 
base, cover, the keyboard assembly, and an In- 
terface cable. Color (case): Harvest gold and 
black. Color {keycaps): Black, blue, and red. 
Electrical requirements: +5V <H 600mA, -12V 
■3 50mA. Weight: 6 Iba. All units brand new m 
original boxes, specif loallons included. 



Keytronics 90^Key Soft-Programmable Keyboard 

WITH 1ECDRITV KEYLOCK SWITCH <■*••''; ^ 




< FLFI 

1 Cinic cotiroii 

1 NumarHi ttw/bz**?. 

' Itili ParalM 

1 CioKltanca k*y* 

1 10 ui*r.p'£.jjinm±bk k«v» 

> Politic TTL Logk 

iSlMMT'LKlHiTlfia^-M 



a rctr Vliual TachnalegY, I Mi kayboard laaturn: a aacunty hiyloch (inel jd*a t*d k*vn ip guard agnnii 
untu HwMii*d ui*. at 11-kiy numarlc Kaypid. sunor conlrola; aid 1D UMr.jHogratnmabla >.«yq ElKlrtEal rt- 
cjirlramanti * 6VDC. Color ieiii): Whita. Color Ikiycipjl. Slack Cemplata with can kayboanj iaaaTbiy 

ch Inlariaca cable, and achttnatlci. 



Part No. KB270 



.$109.95 each 



W'LxS^'Y/xl-Stt'H 



31«J-WKI*'H 



ft-Lmywiyw 



m 



##Si 



MICRO SWITCH HS^KEV KEYflQARO 



PartMo.J5SD1B-1 



KI-TEK 14-KEY NUMERIC KEYPAD 

tttT iwrkMflf . ChmNl Hr*r itruii. HeuirtU h prtarlad cfctrt bwrf . 

P»rt No, K-14 ML95 « 



ALPS 2S-KEY CALCULATOR KEYBOARD 

Fiitiini [*i S-pfliimn dtttaul iiaKt iwllch. km 3-pnfiM wKib, ii>4 Iwi 1-peitMn iwllcKti. 

raclUftlCW JPST IWRChlng ZZ-p|n rigi card raB#tcli*n riniul IrtlidiJ 

Part Ko. KB297D4QiMi.Dr$-nr.n;:Lunr: 54.95 nach 



POWER SUPPLY 4 5VDC ^ 1 AMP REGULATED TVaflaaelto* Tntt 

Output 4-SYDC t",' i* |il*i -3CVDCH*g input I ISVftC EM; Mm lUKk/btlHi jiHintlattd 
lilt t n 3 Had bl»:l p<wir t^d tVi"Ht t T u [} .s 2^<"H Wt. 3 IS* OH* lttrl IkI 

Part Ha. PS5119« J14.95iach 



POWER SUPPLY +5VDC gr 3 AMPfiEtJULArQU 

Haul. 115VM, 41-MDHl OulOifl' JVDC MjuiUtrU C 1 laia, EtK f. 2 5 ICp 
[■Allmil JtipplllMciu: 1M¥ rifll. SUV p>i - J rsiLr.ling iu.-[jcii ULn:*jv:*a S-ii 
|'j"l i 2-7/ If 'H ■ «t. 2 as. PHI :ht*l n;^UH 

Pan Hi* QPS-1 tZ9,95 laoh 



PDWEH SUPPLY +&VDC ^7.5 AMP h 1ZV0C & 1,5 AMP SWITCHING 

■aput' HSV*C. iC-BC'll: f,-3 jnsfJSQVAC ISrlr .'.- 1 £ imp Flaw* / pUMttt^pb; t»Hcl lw*- 

mtHinsvrjDVACj n^pui svoc .'.■ t &jpi P . uvdccj i **np in w v*t wi n*"Wi 

1] i D x JVM wt. tat. 

Part Np. PSg4VD-S (39-95 »acli 



POWER SUPPLY 4-Channal Switchlnrj - Appla Cthnpitlbll 

'UtircjirKtlllr B^-Hmpulir. tirnlniJ mtdizil HiipHinl iraj p4«CI» CA^rn ipBRcaBaBL UK 
Ri JO'iaSHG 4J-44DHJ Duljuf *1m6C CJ SA. -SVK 1H; *IIVBC O 1A. -12VDC (? la 
IwtTID.. tO r; a.p;'< 3G-V?-* Laid rM tin H«i1Jrl?l(H pratKtfli *i| iVmnnpyl. 
I.|t ID', CO-J'L ' ■.■?-!-* i 4>1S.-!«-h Wl I .■ IS-. 

Part Ho. FCS-6D4A SQ9.95 each 



$10,00 Minimum Order — U.S. Funds Only 
California Residents Add 6V: % Salat Tax 
Shipping — Add 5% plus SI. 50 Insurance 
Ssnd S.A.S.fi- lot Monthly Sales Ftyttr! 



Spec Sheets — 30c each 

Send $1,00 Past rig* tor your 
FREE 1983 JAMECQ CATALOG 
Prices Subject to Change 




mESEBSSSBSSM 



ameco «fcj 

1355 SHOREWAY HOAD p BELMONT, CA 94002 
6,83 PHONE ORDERS WELCOME — (415) 592-B097 Telex: 176043 



SVi" Mini-Floppy Disk Drive 

FOR Tfl£-ao MODEL I (Ifrdruilrr Sl«nd*Jdj 
f«1uraa i-ngla at dpuEHs dansily. ftos&dJng 
n^&Sft:FHflir*ijlB,MFMdt>UWaDa 1 n|lly Ppwrr: 
■ i?vKi i&GV,i I EAnaji . -5VOC1jOJ5v| 
SA max. Unit ua 31 at right (dees ooL 'net 

C-lDS, power iupp'f . citiltSJ 3C-00. dilj bftCiR 

iftcl lrVt ivt ]b». L SVz#: svi -W * i*D x a'.- -H 
P1-IK0 r.,.ti,|#d QvintHf! Prlca 

F0200 S179.95 

Sngla i,£.Ed 40 ln-Vj. 2S4IK byiaa Capaclly 

FD250 S199.9S 

Dgubt*-itdid. 3.5 iraeki. 4UK bytti cupjpii* 





B" Floppy Disk Drive 

* Shugert 801 R 
compatible 

* Single- Sided 

* 77 Tracks 

* 400r"S00K Bylas 
Capacity 

* fnduatry Standard 

Tha FOOIOO-a I' Floppy Girt DrlT* ilnduii™ Standard) TNUiraa 
ungla « doub4 ee^t-tf. P*;or<flnB moda: PH mr^ia. MFM eaubla 
d*nnty Tran B 1ar raia. ZKK Mli/uc. iir.Ma .ioniily, 50GK blla/aac. 
doubla danirt|f. tha FDD1«J-g it da-a^ne-ai ip wpr« with lha tlngli- 
■yJad i«rt aaotowl I0M Oiskclla I. or aq rjifh cirtrtdca. Ptrt.tr 
H5VAC e E0-60H:-. * S4VDC iJinjumm., +5-VDC o i.Jampa 
maa. Uni1 is picturad abort UpH not l-rvcluda cib*, po*araijgp1y, or 
ciL-iM) Sl»: S»'W x HI x 45-h Wolgrta 12 lb* End Uzv 
manual. 
Pad No. Prtea 

FDD100-8 auylfor 

FDD1Q04 Buy 2 for 

FDD1QQ-9 Buy 10 tot , 



. $269,95 cash 
. .$2i59.fl5flach 
.,1249. 95 each 




27D3.2716.273S k 2704 EPROM Progrimmtr 

JE664 EPROM PROGRAMMER 

SK TO Q4K EPROMS - 24 AND 26 PIN PACKAGES 

StirCPfltaJnad — Raqulrtt N* Ad*|l[m«l Syitarni. rm Ooa n Linn 



:.-, '•-.an. 

i-jM ufi pint 
3^1 H H » Vt..- 



Kki tv prtaKh' wit *i I f l 
k UrianlKi Ht MCM^ifi 
j dm M HAM k Y Vr>t»rf • luii hah -si-i i% 

1 ■ Caaai mOMi * hnw I*- 

■ laainai: CtdfntiMrdkiiKd, 
H * till; 1 5 -1 ' l-L t J a ."d [ 

JE6B4-A EPROM Progfimmir S9S5.00 



JE65S ~ HSJ3ZC INTERFACE OPllDM - Tnajtees nS?«c miaiiat* 
rjplHHt Wiptrnrji computif huh Lc rnt JEtJU' j KAM Sj^pJa HJtanVf mi In* It 
SASIC cnhidw 'W , BSM* U«HJ I. LrrU II C*n(luW 6*j3 rata «0C Wsffi 
LSAI 1 Wi - edd pi"if S>'» dti J Optcn nu^ tH JiJf'K' to pthtr ccrafluHn 

J £66 4 -AH S [MDH Frtt. */JEH3 Ofrlba* 51 1 S 5 . 00 

_ amff'Sid arri Tmbw [Indian JUIB* UnduHI 



EPROM JUMPER MODULES- •■+.&& ijumpc"; module fFfinrj:.. 
■j w K^H i ii j ak a jw. Ucflu'a that priiHi j [fie* l±r sicpar prftpimnuna pjhtu |a 
:ht E»BDU £ (durguitt FFRflW is(.i|? wnr^Kloni W IMI B+fl^uK- 1 f>MM 

Pari 

_Ho EPROM EP HOW H* KUFACTLtHEB FWICE 



JUB4C 

.'litis 



7T1S.TU5351B 

TMSZT1I 

TUS2S3Z 

WEWt'.TU 

TU5I5B4 

HMatTM I 



AMU. Uohrw, haie-jl ,1m, Ti 
■.!(■ yt:^i 1 NjLlfinal.nlEC.Tk 
L':-:.'fj r- ;.S..iJ. o;i 
UokrntaTl 
AHD,Mlli N[: Htiiitiii,|p|«f 



CM 9^ 
itIH 
114 M 

v*r- 

1MB* 

II* SI 

114 « 

314% 



UV-EPROM Eraser 



[ a Chips - 



>$^ 



| "l Chip - 37 M>nulw] 



Eraiai 27QI, 271a. 2r32. 2704, 2514, 2632, 3K4. El»l up Io 9 chip* 
wllhln Si mlJiiUti (1 chrp In .sr minutai). Halnlalni conalanl aipoiiif» 
dtilanca el wia Inch. Sptclal conduellva roam llnar aFlmlna tai ala|tc 
buildup. flciiH-IH aalalr l«ttaj prav*nl UV axpoaur*. Cwnpacl — o.il» 
5.C0 ' a J.70 ' >. 2.KT. Corrpla:* with holding tray jar fl c hlpj 

UVS-11EL Replacement Bulb '16.95 

DE-4 UV-EPROM Eraser S 79.95 



EXPAND YOUR MEMORY 



TRS-80to16K, 32K, or 48K 
"MdiJol 1 - From IK k 1SK Hiqulnt |1| One Kll 
Miotl 3 . Fiam IK It 4SK Riqu.us (3) Ttlm Kill 
Coltr ■ Frurn 4K Ii UK Rtquirn |1) On Kll 

*.Mtd« 1 Itulppk* .11 LitlMli. IM4 IV tt OK TWI KU hiqrrM 
- C* KR H*qHk*4 Ih ■«!» UK <l t.FtMH" - 

KIS-1EK3 'ZDDm for Ohi & Modal III si: ji 

TBS-16K* -!50nj for Modal I $10.95 



TflS-80 Caldr 3?K or 64K EamerUDil Kil 



Kit c-ome* compiata with & each 41C1-2 (a»r*i 04K djcarri.c RAMa 
and convortldn decunanlaElon. Convalc THS-BO color computara 
VrMh D- and E cutuit ba»rda. until nil raw coFor n«npulara 1o LUK. 
Minor rrsdi'litaMiQna ol 52K mannexfr will allow lh» uia ol all UK ol 
llha .1 P r.am it RAM providing you haw a FL£X DOS c- ■ ai nrj $yittm 



TRS.64K2 



$54.95 



JOYSTICKS 




9 DnS 

Tapar Pals 






55.25 



.« ,. rtL . 1&0K Linear 
• JS -"° K Tap,, PiKi 



JS5K IPIclund? 



tDK [2) Vidio Cui- 
Im!l« In Cm 



JS KNOB Knob for JS5K,100K,150K . 
JVC KNOB Knob lor JVC4C 



. S.99 at. 
S.'J9oa. 



Z 

m 
to 

CO 
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4&f&. FORMULA INTERNATIONAL INC. 

^^- -^^ 12603 Crenshaw Blvd.. Dept. B, Hawthorne, CA 90250 

For information (213) 973-1921 • Orders Only (outside Calif.) (800) 672-8758 









rrvi 



pineapple 

The Alternative! The Compatible! 
The Affordable! 48K Color Computer Kit! 

FEATURES: 

* Fully compatible with Apple® II + * Built in 2-watt amplifier for realistic 

* Singleboard for easy assembly sound effect with volume control 
+ Popular 6502 MPU for large * 8 on board peripheral connectors 

amount of software for expansion 

* Game paddle connector on both * 14 key numeric key-pad 
sides of case * 5-amp switching power supply 

Easy to assemble! All components are clearly silk-screened on the high quality double-sided 
mother board. All integrated circuits, IC sockets, peripheral connectors, keyboard, switching 
power supply and the professional high impact plastic case are included. 



[please add 5% shipping and handling) 



SW DISC DRIVE FROM ©yjEQTI 

100% Made In USA 100% Apple and Pineapple" Compatible 
50% Faster Seeking Time Than Apple Disk II Drive! 

• 1 Year Full Warranty 

• 40 Tracks 

• One of the Most Quiet Drives 

• Color and Shape same as the 
Disk II Drive 

Disk Drive $285.00 

Controller Card $ 65.00 

Controller Card with 13 Sector, 16 Sector Auto Select $ 85.00 




The APPLE II LOOKALIKE COMPUTER CASE 



Made with high impact plastic 

Color and shape are 

compatible with the APPLE II 

Buy while they last 

$150 ea. 

Keyboard not included 
with this price! 




Model: APII 



i._._ 



6502 CPU MOTHER BOARD 

• 48Kon board RAM (4116) 

• 1 2K on board ROM (271 6) 

• Upper/lower case 

• Composite-video output 

• Apple II alternative 

• Size: 14V*" x 8V2" 




lilt: 

- = r «i 

P.C Board Only $99.00 ea. Complete Component Pack $250.00 
GUARANTEED TO WORK! BUILD IT IN 2 HOURS! 




■* mm Big Savings On Peripheral Cards « «i * 

Buy them in kit form. 

All cards APPLE II and PINEAPPLE compatible. 

80 column card kit (120.00 EPROM writer card assembled 

Z80 CP/M card kit Jt 1 0.00 (For 2708,2716,2732.2784,2532) 189.50 

1 6K RAM card kit $49.50 Printer interface card kit (For Epson or Oki) $69.50 

Disk controller card kit $59.50 New disk controller card kit 

RS232 Interface card kit ... . $95.00 ( 3 - 2 . 3 - 3 aul ° select ) (69.50 

16K RAM cart) (cable-less) kit (59.50 PAL Color Encoder card (assembled) (09.50 



HEAVY DUTY SWITCHING POWER SUPPLY 
for Apple II, AP-ir and Pineapple™ Computers 



+5Vat5.0Amp 
+12Vat2.5Arnp 

— 5V at 0.5 Amp 
-12V at 0.5 Amp 
Size and mountir>g holes are same 
as the ones used in the Apple I 




Model: THB-43H 



$145.00 ea. 



APPLE II+ COMPATIBLE KEYBOARD 



• LSI keyboard decoder 

• Upper/lower case function 



• Full ASCII code output 

• N-key rollover function 

• LED ON/OFF indicator 




LKB-3600-N Keyboard Case 

Keyboard Only $99.00 EA. Plastic Case $35.00 EA. 



51/4" DISKETTE SALE 

All diskettes soft sector single-side double density with hub 

10 pes. 100 pes. 

wabash #m43a $21.50 $iss.oo 
\ferbatim' #ms25-oi 

Sentinel #744D 
ATHANA #475001 



rings. 



$26.50 $240.00 
$26.50 $240.00 
$19.50 $175.00 



Inside California 

Outside Calif, finci- Mexico* Canada! 

Overseas 



Shipping & Handling Charges 

Under $50.00 Under $50.00 

Purchase Purchase 

10% 5% 

15% 10% 

25% 20% 



Minimum Order SlO.OO/Calif. Residents 
add 6.5% Sates Tax. Phone Orders Accepted 
on VISA or NIC ONLY. NOC.O.D.'s. Prices sub- 
ject to change without notice. 



STORE HOURS 

MON-FRI-10-7 

SAT— 10-6 



"Apple and Apple II are the trademark of APPLE COMPUTERS. INC. 
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POPULAR CHIPS 



LM 301 

LM380 

LM386 

NE564 

LM 565 

MC 1330 

MC 1350 

MC 1358 

MC 1458 

MC 1496 

LM 1889 

7808 

7812 

7815 

7818 

MV2109 

2N2222A 

MC1349 



39 

1.25 

.79 

2.50 

.89 

1.10 

1.00 

1.10 

.49 

1.50 

1.95 

.75 

.75 

.75 

.75 

.69 

.30 

1.39 



r 



CHOKES 
.33 uh 33 uh 

.47 uh 100 uh 

15 uh 10rnh 

18 uh 69c each 



VARI CAPS 
10- 60 pf 69* each 
30-90pf 69Ceach 




MITSUMI 

UES A55F 
VARACTOR TUNER 

CHAN. 14-83 

300 Ohm INPUT S1 7.95 



CAPACITOR KIT 

Each kit contains: 

1-560 pf (m) 1-1 10 pi (s> 

7-.1mtd (m) 1-560 pf (s) 

1-.22mfd (m) 1-1200 pf (s) 

2-10pf (s) 1-3000pf (s) pr 

1-43 pf (s) 3300 pf (s) 

m=monolythic,s=silver mica 
$5.95 ea KIT-1 KITS S49.50 



THUMBWHEEL TRIMMER POTS 
VERTICAL MOUNT 
OHMS 500. 1K, 2K, 5K, 10K. 25K 
SDK. 10DK. 200K, 500K, 1 MEG. 
4/S1.00 100/S20.00 



^ 



3/8" SQ. TRIM POTS 

TOP ADJUST 

1K 10K 

5K 20K 79* ea. 



UHFAMPKIT 
25 db gain 

alrlpline PC board 

using 

(2) BFR-90'S 

$9.95 
power supply 
for above $3.49 



METAL BOX- 
PRE-DRILLED 

DIM; 10"4W x i'/iO x 3" High 
HOLES: (4)M In back, (1)W in front 

(2JY-" In front. 6 «6 on bottom 

PAINTED $m.95ea., 10/S99.50 

25/S223.75 



RFCOIL 

SameaS#49A537MPC 
$1,50 ea. 10/S12.50 



NETWORK SALES, INC. 

2343 W.BELMONT AVE. 

CHICAGO, IL. 60618 

312-248-3202 



TERMS: Visa. M.C., Chock. 

Money Order or COD (add 
3.00). Mir. Order 510.00. Add 
S2.50 SSH for USA III. add 71. 

Tai. MAIL ORDER ONLY. 

Phone Orders Welcome. 

WRITE FOR OUR MONTHLY 

UN-ADVERTISED SPECIALS 



CIRCLE 90 ON FREE INFORMATION CARD 



QUALITY 

SERVICE 
AVAILABILITY 



ACTIVE, YOUR 
NUMBER ONE 
V CHOICE 




//////Milium 

y//##lill\\\\\\\\^_ 

wssm 




rpQfocessdrsJ m^moWes, rnicrocompute, 




983 W 



complete guide to IC's, 
MiCroaompfiiet Boards 
and Development j 
ysys terns./ / 
/Delpxe 2frolum/e set I 
"M pages I I 

gutaf Price:! $95.00 1 



ACTIVE'S PRIC 




\ Call or write fo 
\put PH Cfi \ 
comprehensive 



on trea Intorma 

8000, Westboro, Mass. 01581 \ 

ALL ipLL FpEE: 1 $00-343:0874 
MASS. customers call (6i?) 3660500 
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12" B&W MONITOR 




Con! .is: 
Powei Brighl 
V-Hol(f 
H-Holif 



VIDEO 100 by AMDEK 

FULL A^^nr 

FACTORY 5 fQ95 

WARRANTY I 9 



for APPLE 

16K RAM CARD 

Language Transparent 
COEX FACTORY $Cf195 
WARRANTY 



69 s 



5 1 A" Floppy 

DISKETTES 

All Certif ied-1 00% Guaranteed 

$14 goo 

$169.00 



BOX of 1 00 . 
Above with 
Hub Rings 



FLOPPY DISK DRIVE 



From Fourth Dimension Systems 

with • Track Zero Micro Switch 

• DOS 3.2.1 a DOS 3.3 

• CP/M and PASCAL 

DESIGNED 

FOR YOUR $9Q795 
APPLE™ faOl 

Controller Card , 

for above $99.00 



COEX 80-FT d p° r TnTr rix 



• Interface with Apple," Centronics 
RS-232, IEEE-488 

• 9x7 Dot Matrix, 80 CPS, 
Bi-Directional Printing 

• 2K Buffered Memory ^ 

• 80, 96, 132 Columns, Graphics 
arid Block Printing 

• Selectable Char Pitch, Line 
Spacing and Feed 

COEX Interface Card to APPLE $49.95 



$ 



299. ! 



95 



VISION-80® $O4Q00 

80x24 Video Display Card fa-ttf 

Vista ComputerCompany's new Vision-80 board is a sophisticated 
yet easy to use video display card for the Apple" computer. 



PARALLEL INTERFACE 

EPSON TO APPLE 

New From $4Qg5 CABLE 
COEX V *l5f INCLUDED 



PROTOTYPING CARDS 



for APPLE, 
for I.B.M... 



$19.95 
$49.95 



EXTENDER CARDS 

for APPLE... $16.95 
for I.B.M $19.95 



"Have You Kissed Your Computer Lately" 

Components Express, Inc. 

""IS? 1 1380 E. Edinger • Santa Ana, Calif. 92705 • 714/558-3972 

Terms of Sale: Cash, Checks, Credit Cards, M.O.. C.O.D. Calif, residents add 6% sales tax. 
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The Deluxe II" 

Is The Ultimate In UHF Sine Wave 
Converter Technology 

PC BOARD & PLANS S2Q,00 

With purchase of COMPLETE SET OF PARTS & ENCLOSURE 




The latest state qft the art electronics combined with the excell' 

manufacturing creates this high performance UHF Sine Wave Cor 

forms the imitations by a long shqf . [T N s k . 

Engineered for reliable stability a r^ outstanding reception clarity, uninterrupted modulated 

audio and fully illustrated insjHptiag&with the^piateur in mind. 

£Jf TOLL FREE 

7^222, LAS VEGAS, NEVADA, 89109 1 -800 "782-2701 



QTY 


DESCRIPTION OF ITEM 


COST 
EACH 


SHIPPING 
EACH 


TOTAL 




PC BOARD, PLANS, PARTS & ENCLOSURE 


$152.99 


$4.95 






PARTS & ENCLOSURE ONLY 


$132.99 


$4.95 






PC BOARD & PLANS ONLY 


$30.00 


$1.50 




GRAND 

NAMF THTAI 


$ 



ADDRESS 



CITY /STATE/ZIP. 



SEND THIS 
ORDER FORM 



QUANTITY DISCOUNTS AVAILABLE 
, ORDER DATE 



QviSA QMST. CARD CARD NO. 



MO. DAY 



EXP. DATE. 



FOH IMMEDIATE DELIVERY MONEY ORDERS OR CERTIFIED CHECKS PREFERRED 



PERSONAL CHECKS ALLOW 4 WEEKS FOR DELIVERY 
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DOKCXU Computer 




Products, 



VISIT OUR RETAIL STORE 



3250 KELLER STREET, *9 • SANTA CLARA, CA 95050 



EPROMS 

1702 1ns 

2708 450ns 

2718 460ns 

2716-1 350ns 

2532 450ns 

2732 450ns 

2764 450ns 

DYNAMIC RAMS 

TMS4027 260ns 

UP0 411 300ns 

MM 5280 300ns 

MK4108 200ns 

MM 5298 250ns 



4027 
4116 
4118 
4164 
4184 



250ns 
200ns 
1S0ns 
200ns 
150ns 



2.96 
298 
325 
4.69 
4.69 
4.15 
CALL 

.79 

2.89 

2.8? 

1.74 

1.74 

2.00 

CALL 

CALL 

CALL 

CALL 



STATIC RAMS 


2101 


450ns 


2102L-2 


250nsLP 


2111 


450ns 


2114 


450ns 


2114L-4 


460nsLP 


2114L3 


300TSLP 


2114L-2 


200nsLP 


TMS4044-4 


450ns 


TMS4044-3 


300ns 


TMS4044-2 


200ns 


MK4118 


260ns 


TMM2016 


200ns 


TMM2016 


150ns 


HM61164 


200ns 


HM6116-3 


150ns 


HM61162 


120ns 


Z6132 


300ns 



1.80 
1.44 
2.48 

1.74 

1.84 

1.84 

1.94 

3.15 

3.45 

3.69 

9.89 

4.15 

4.89 

CALL 

CALL 

CALL 

32.95 



LP=LOWPOWEFl 



3035 

3039 

30B0A 

30S5A 

3066 

3088 

3155 

3156 

9165 

3202 

3205 

3212 

B214 

3216 

3224 

3226 

3228 

3237 

3238 

9243 

8250 



74LS00 

74LS01 

74LS02 

74LS03 

74LS04 

74LS06 

74LS08 

74LS10 

74LS11 

74LS12 

74LS13 

74LS14 

7.1LS15 

74LS2C 

74LS21 

74LS22 

74LS26 

74LS27 

74LS28 

74LS30 

7-;LS32 

74LS33 

74LS37 

74LS38 

74LS40 

74LS42 

74LS47 

74LS48 

74LS49 

74LS51 

74LS54 

74LS55 

74LS63 

74LS73 

74LS74 

74LS75 

74LS76 

74LS78 

74LS83 

74LS85 

74LS86 

74LS90 

74LS91 

74LS92 

74LS93 

74LS95 

74LS96 

74LS107 

74LS109 

74LS112 

74LS113 

74LS114 

74LS122 



8000 

4,95 

5.95 

3.89 

5.89 
24.95 
34.95 

7.75 

8.75 
29.00 
27:95 

3.45 

1.79 

3.75 

1.69 

2.19 

1.79 

3.34 
19.00 

4.39 

4.39 
10.49 



8251 


4.38 


8253 


6.89 


8253-5 


7.89 


8255 


4.39 


8255-5 


5.19 


8257 


7-.B9 


8259 


6.85 


8272 


39.00 


8275 


29.00 


8279 


8.89 


8279-5 


9.89 


8282 


6.49 


6263 


6.49 


8284 


5.49 


8286 


8.49 


8287 


649 


S28S 


24.95 


8289 


39.00 


8741 


34.95 


8746 


14.95 


8755 


23.95 



16K APPLE 
RAM CARD 

Upgrade your 48K Apple II to 
full 64K 

BARE BOARD 14.00 

ASSEMBLED & TESTED 42.50 



EPROM ERASERS 

HOLDS 15 EPROMS 
ERASES IN 20 MINUTES 

59.95 



CONNECTORS 
RS232Male 3,00 

RS232 Female 3.50 

BS232 Female RA 4.95 
RS23ZHood 120 



74LS0O SERIES 



.23 
2$ 
23 
S3 
23 
.23 
23 
.23 
25 
.26 
.39 
39 
.29 
.23 
23 
.23 
.29 
.23 
29 
.23 
.25 
.49 
29 
.29 
.23 
.43 
.49 
,74 
.74 
.23 
.23 
.28 
1.19 
.34 
.34 
.34 
.34 
.45 
.59 
.65 
.35 
.35 
.79 
54 
54 
.74 
.69 
.35 
.35 
.35 
36 
.36 
,39 



74LS123 
74LS124 
74LS125 
74LS126 
74LS132 
74LS136 
74LS137 
74LS138 
74LS139 
74LS145 
74LS147 
74LS148 
74LS151 
74LS153 
74LS154 
74LS156 
74LS156 
74LS157 
74LS158 
74LS160 
74LS161 
74LS162 
74LS163 
74LS164 
7JLS165 
74LS166 
74LS16S 
74LS169 
74LS170 
74LS173 
74LS174 
74LS175 
74LS181 
74LSIS9 
74LS190 
74LS191 
74LS192 
74LS193 
74LS194 
74LS195 
74LS196 
74LS197 
74LS221 
74LS240 
74LS251 
74LS242 
7.11,5243 
74LS244 
74LS245 
74LS247 
74LS248 
74LS249 
74LS251 



.49 
124 
,44 
.44 
54 
54 
.89 
.49 
.49 
1.19 
239 
1.29 
.39 
.39 
1.89 
.59 



68 



7E 
78 
.74 
M 
.69 
.98 
B8 
79 
-IS 
.74 
.89 
89 
,58 



74LS253 


.56 


74LS257 


,58 


74LS258 


.56 


74LS259 


1,19 


74LS260 


.58 


74LS266 


.58 


74LS273 


1.48 


74LS276 


320 


74LS279 


.48 


74LS280 


1.79 


74LS2S3 


.68 


74LS290 


.74 


74LS293 


.78 


74LS295 


.98 


74LS298 


.88 


74LS324 


1.74 


74LS352 


1.28 


74LS353 


1.28 


74LS363 


1.34 


74LS364 


1.89 


74LS365 


.48 


74LS366 


.48 


74LS367 


.44 


74LS368 


.44 


74LS373 


.98 


?4LS374 


.98 


74LS377 


1.24 


74LS378 


1.15 


74LS379 


1.34 


74LS385 


1.89 


74LS386 


.44 


74LS390 


1.15 


74L3393 


1.15 


74LS396 


1.15 


74LS399 


1.48 


74LS424 


,37 


74LS447 


sa 


74LS490 


1.94 


74LS668 


1.69 


74LS669 


1.89 


74LS670 


1.48 


74LS674 


9.45 


74LS682 


2.99 


74LS683 


2.99 


74LS684 


2.99 


74LS685 


2.99 


74LS688 


2.39 


74LS689 


2.99 


81LS95 


1.48 


81LS96 


1.46 


81LS97 


1.48 


81LS98 


1.48 



Z80 

4.0 MHz 

Z80A-CPU 4.90 

ZBCA-PIO 4.90 

Z80A-CTC 4.90 

Call for Complete List 



MICROPROCESSOR 
REAL-TIME CLOCK 



WE WILL BEAT 

ANY COMPETITOR'S 

PRICES! 

Call before you buy 



MSM5832 



8.90 



6500 
1MHi 



6502 


5.25 


6504 


6.85 


6505 


7.60 


6507 


9.85 


6520 


3.95 


6522 


4.95 


6532 


5.95 


6545 


18,95 


6551 


10.96 



UPGRADE 
YOUR 
APPLE 

or 
TRS-80 

4116 200ns 
8/10.00 



CRYSTALS 



32.768 KHi 


1.90 


1.00 Hz 


4.50 


1.8432 


4.50 


20 


3.90 


2.097152 


3.90 


2.4576 


2.69 


32768 


2.69 


3.579545 


2.69 


4.0 


2.69 


50 


2.69 


5.0688 


2.69 


5185 


2.69 


5.7143 


269 


6.0 


2.69 



6.144 
6.5536 

8.0 

10.0 

12.0 

14.31818 

15.0 

16.0 

17,430 

16.0 

18.432 

20.0 

22.1184 



2.69 
2.69 
2.69 
2.69 
2.89 
2.69 
269 
2.89 
269 
2,69 
2.69 
269 
2.69 



DISC 
CONTROLLERS 



1771 

1791 

1793 

1795 

1797 

6843 

8272 

UPD765 

1691 



15.95 
27.95 
29.96 
49.95 
49.95 
32.95 
39.00 
34.95 
17.95 



INTERFACE 



8T26 

8T28 

8T95 

BT96 

8T97 

6T98 

DM8131 

DPB304 

umm 

DS8836 



1.65 
1.95 
.95 
.95 
.95 
.95 
2.90 
225 
1.89 
.99 



ORDER TOLL FREE 

(800) 538-8800 
(8O0) 848-8008 

(CALIFORNIA RESIDENTS) 

ALL MERCHANDISE IS 100% GUARANTEED 



IC SOCKETS 



8 PIN 
14 PIN 
16 PIN 
18 PIN 
20 PIN 
22 PIN 
24 PIN 
28 PIN 
40 PIN 



ST 
.10 
.12 
.15 
.20 
35 
.25 
.25 
.35 

SWSolderiai! 

W«V = Wirewrap 



.49 
.50 

sr 

.85 
.99 
1.30 
1.40 
1.50 
1.80 



APPLE 

SUPER COOLING 
FANS 
49.95 

WITH SURG PROTECH 

69.95 



LM301 

LM308 

LM309K 

LM311 

M317T 

LM317K 

LM318 

LM323K 

LM324 

LM337K 

LM339 

LM377 

LM360 

LM386 

LM565 

LM666 

LM565 

LM566 

LM567 

LM723 

LM733 



LINEAR 
,32 LM741 



.75 

1.25 

.64 

1.65 

1.70 

1.49 

3.75 

.59 

3450 

.79 

225 

1.26 

1.00 

.33 

.85 

.95 

1.45 

.99 

.49 

.96 



LM747 
LM748 

LM1310 

MC1330 

MC1350 

MC1358 

LM1414 

LM146B 

LM1433 

LMU59 

LM18O0 

LM1889 

LM3900 

LM3909 

LH3914 

LM3915 

LM3916 

75451 

75452 

75453 



.29 

.75 

.49 

2.46 

1.68 

1.25 

1.69 

1.49 

55 

,65 

.65 

2.45 

2.45 

.59 

.95 

3.70 

3.70 

3.70 

.35 

.36 

.35 



DoKau 



APPLE 
PADDLES 

9.95 



APPLE* II 

COMPATIBLE 
DISK DRIVE 

225.95 

CONTROLLER CARD 
79.95 



/ lYiAU Computer Products, Inc. 

'3250 Keller Street, »9 

Santa Clara, CA 95050 

1800) 538-8800 

Calif. Residents (800) 848-8008 



STORE HOURS: 

MON-FRI 8:30 A.M.-5:30 P.M. 
SAT 10:00 A.M.-3:00 P.M. 




TERMS: For shipping include $2.00 for UPS 
Ground. S3, 00 for UPS Blue Label Air. $10.00 
minimum order. Bay Area residents add GYi% Sales 
Tax. California residents add 6% Sales Tax. We 
reserve the right to limit quantities and substitute 
manufacturer. Prices subject to change without 
notice. Send SASE for complete list. 
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Aocclvi BIT \fm &.TB* CABLE TV "U IMAN D" I S UK A 6* NO 

CHANNELS Vi TMH UHF C»AL 

£." nuiitlvl lh* n*M Fw irjiMirtfl t-t lnnri- TNl ijH*n Ilka* 
i u mp«fc«rid" tiuftiMi* femi TV, VCfl v 
ma uid comwli llwm h*. iLindkrd UKF 



A MUST FOB HCf Q-T*U»hYC FftOV CJWLE TV.' 



n«*28.95.. 



NO Mr AVAILABLE 

NEW TUNEABLE DELUXE MODEL CVU 1»0 



>34.95~ 



75 OHM UHF tA&I ANTENNAS 




BRAND NEW UHF 
VARACTOft TUNERS 



,:r : 



*rn — ttt 

Sjnyo 

Output *24,95" Output 



SPEAKER CAilHET 
Popular c p*nk*r tiblnett tor 



GirculU Sp*»h»r» IntldOKt 



I 



'10.95 «, 




fllJAUTlf 

POWEfl TRANSFORMERS 

24V CT, 400 mA. 

H or erwra *2, 25 m 



75 OHM CHASSIS 

MOUNT CONHECTOa 

Ml Ftrrult c«ii«ctor. Pirn 

ehaaali ffwunl wMft (ml and 

wash*'- U Alc-i wlih rimk "f " 

CO*iiH*iH>ri. 

NWb tuny HHtf 4i« s 1.00 



SURPLUS UHF- V HF 
VARACTOR TUNERS 

ZrwM iLr.nrs rccnlYQ ill far 
•wli 2-U. plui ml-SUmiM) ti tit 
thaniial* and art parftKl rw 
Hwrw-bftw TV dmilli ttt 
Output Praq. 4S MHz. Hookup 
djU lrcdud*d Ham* HfJAd. 






X 

;**■&>>, 



Whtf<TJ**t»irf J 13.95«j. 



UHF 
TIMERS 

Tunc Modi! 
4SMK: Oulpul 



WW. 
TMr 



: 3.50... 
■ '2,25.. 



AC HUE CMOS 



r<> 



6 H. long c ill* 
Pr«i:rlpp«J ire? tljlrT*d r-ixjg 
for »a*y InttaHitlwi. 

AC-WS 12 -Up 39 c+*. 



l Special PurchitB 

' MV-2.Q9 

»pr THtaf thrf, 
1-9 I N*i 

10- Up 39 a*. 



5* MICA CATS 5H 

410*1 .34* aa. lJMpf B4im 
BWf AVI 



PDPUL/.R 

MICROWAVE 

PARTE 



MOT-K1 

*-Up. -.-,..■ 

MPT-S11 - 

■ ■Up ,,,.... 

MBD-1AI 

CMIFCjU»3- MjmK.. 

m-hp 



5"' 
DELUXE 
SPEAKER 



15 walla, i Ohm*. 

3 oe, Cc- jmifl Magna! 

M.S9*.. 

Irtun M.49H. 



POfULUI K'l 
TWQVAUTT 



^S 1 



■'E ICJh 

LM-TSH 

WC-lSSO 
UC-.34* 

MC-IMI 
M&1HI 
HC-tafJ* 

MC-MMM 
LU-INH 



LM-7KB 

i*mi 
LH71TB 



YWfw II Atns AflC 




14 VWi *siitr™ V 

11 Von P 

7* Vofl Pontlv* V 



flwui L«ad Capj (alW=^- 
lonMdQMV i ii L»h. 

1 rr la O ilV 1-11 Miu, 

iffn'lUflK.V t-11 MU. 

IfocniH* ,*»«, 

iD»mMfif»V ,. ,1-lt JBf*. 

12#m«* Mi* 

£H» mhJ:S -11V . ,»1J11 irsti 

iJcw* i »«»■ 
JMomtao^ov . . I -IS l.»H 



Axial Liitf C*|»* ^k" 

lAXrHrJ0»» ...1-11 tHM 

12«n*sr* .7l|i 
iiOO rr-« ft3W 1-11 1 ??** 

i2:-r-,;-« |.j| ii 
MWfflldatiiV . 1-ii l.Mtt 



WM 

fllnrl 
04Tnl 



■ 



PROJECT / : --;j 

BOXES f f ~ ' i" V j 

Waadgraki » Y 

Tbla bm la ITWIftJ -i*V"'H - 
c> 'D with a rannQhrAgit 
alurnnun- g. ihif.fjMj i;Ji«4i; 
t1"W-aH'-H-S"Dlnikla. 

'12,50 «. 

4»iMr* =10.95 B , 

Fat i<f f if OwiitWn ■ CALL 




CATV . HATV ■ VCB 

!f9 ohm - 90 do tiolatlon 

Mffd'Ji ThtfLmti l S.95 ■■ 




UHF - VHF - FM 

SPUTTER 



Lew Lou &3-I dh. Low V5WH 
WHtrtHMf 1-0 'Z49**. 

"wa io-up*1.B9m. 

PtlPuLAH 
MISCELLANEOUS PARTS 
IH40Q1 Diedaa 

IB for tIA 

lOoror 6l» 

UW 1QK Tny mh*hcfl pota 

1^12 J* 

13-Up B9 

Tr*o*dVT»U « 

aa-up js 

Tc, j a".3!i ■ T37-2 A 



«-. ORDEfl NOW 
ill r toll f«tt 
— J 800-854-4655 



R.F. ELECTRONICS 

1056 N. STATE CO LLFGEI BLVD DEPTF" ftjgo, 

ANAHEIM, CALJFOHNIA &ZM& "S^^ffi^ 



PERSONAL CHECKS HELD FOB CLEARANCE - NO MINIMUM ORDER 



ALL PREPAID OR 06 HS ? IBS OR LESS MUST INCLUDE S? SO SHIPPING S. HANDLING - SHIPPED SAME; OAT RECEIVED 
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Graymark Electronic Kits 

Quality Products for 18 Years 



Digital Dice 

Roll- 'em electronically. Handy, portable set of 
electronic dice for your favorite games. 14 
LEDs for realistic dice count, Battery operated, 
PCB, instructions, and all parts included. 

Order Model 1 46E Only $15,30 each 





Variable Strobe Light 

Great for parties and photography. 
Variable flash rate of long life xenon 
tube assures hours of fun. AC operat- 
ed. Comes complete with parts, PCB, 
and instructions. 

Order Model 1 (WE Only $14.70 each 




m 



Warbling Siren 

Two-tone oscillating siren for auto- 
mobile or other 12V system. Loud, 
penetrating sound driven by 2 ICs. 
Parts, PCB, and instructions are all 
included, 

Order Model 1 24E Only $8.60 each 



5 Volt Power Supply 

Perfect for digital circuits. Provides 
1.5 amps at 5V under full load. IC 
voltage regulator. Ripple less than 
0.5%. AC operated. Includes all ne- 
cessary parts, PCB, and instructions. 

Order Model 1 35E Only $18.20 each 




1-IC Radio 

Private earphone listening to your 
favorite stations, AM broadcast band 
with high selectivity. No alignment 
necessary. Battery operated. Comes 
complete with parts, PCB, and 
instructions. 
Order Model 1 41 E Only $12.00 each 



ffl JfJ 



MC & VISA orders only oil Toll Free 



800-854-7393 



CA residents add sales tax ■ We pay shipping on orders 
over $25.00, otherwise add S2.50. Sorry no COO. 



(In CA 714-540-5480) 




Send $1.00 for Catalog [over 60 Kits] 
(Refundable with tst Order) 



Box 17359 * Irvine, CA 92713 
SATISFACTION GUARANTEED 



(602) 266-9758 (602) 234-3026 



A> SURPLUS V ty 

▼ Wholesale - Retail - Surplus C 

Electronic Parts 
12627 H. Cave Creek Rd. a Pho»ni«. A2 85022 

The Most Unrielievahte Electrolytic Sail In The USAI 



33/S.3 

220/S.3 

470/B.3 

220/10 

47/35 

220/36 

1S/BO 

22/60 

47/50 

150/50 

220/50 

10/75 

47/100 

1500/ 100 

2.2/150 

3.3/150 

47/200 



12/1.00 
20/1.00* 

10/1.00 

15/1.00 

12/1.00 

10/1.00 

20/1.00* 

20/1.00* 

20/1.00* 

8/1.00 

8/1.00 

12/1 00 

B/1,00* 

2/1.00* 

12/1.00 

12/1.00 

5/1.00 



1000/10 

• 10/16 

U 47 16 

J 220/16 

< 470/16 

J* 47/26 

iu 47/100 

!r 100/100 

» 4,7/160 
" 10/160 
2 22/250 



12/1,00 

30/1.00* 

30/1.00" 

28/1.00* 

20/1.00* 

20/1.00* 

E/1.00 

4/1.00 

10/1.00 

10/1.00 

5/1.00 



" V«s All Prices Are Correct 
All Above Capacitors • 5 



Bl- POLAR 

4/60 10/1.00 

10/50 10/1.00 

47/75 4/1.00 

10/7S 4/1.00 

Carbide Drill Bits *1,00 ». 

(various siaes to W) 

I* 410.00 Minimum Orctor on 

Quantity Pricing Avail able * 



MORE S1 .OO SPECIALS 

1N4O01 15/"1.00 Hon P.C Trimpois, 250C 

2N3905 6/*1.00 5000,51:0.100 4/'1 

2SC828 B/'I.OO MC3420P M.OO 

2SC644 6/*1.00 SN75150 '1.00 

4/"1 Transformer '1.00 

12V.C.T.250MA 
7806 2/M.OO 

7S12 2/' 1.00 

1NE239 20/'1,00 

9 V. ZENER 
8/*1.00 



MINI D.P.D.T. Slide 
D.P.D.T. Rocker Sw 
4A 1 20 VAC 3/'1.00 

1N4152 26/'i.rj0 

Similar to 1N914 
4 Pos DIP swlich 3/'l .00 
LEO'S 



1 ZV 6 A.H. Re-chargeable 

GEL CELL BATTERY 

$9.95 





Regulated 
Supply 5V, 2A 

w/Transformer & 4" x 2.3" Heat Sink 

$5,50 ea, or 2/$ 10.00 

V/a WATT 
AMPLIFIER 

w/DC Bridge 




*2"ea. or 2/*5 

Contains: Volume Control, (1) LM 38 BN, (1) NPN 
Pre-amp, (4) 4001 Diodes, (2) Coupling Caps 
!00% Functional! NOT A KIT 

LIMITED QUANTITY! 

^ea. or 2/*6 

4 Scales 

(1|R.F. Power 0-6 
(2|SWR 1-10 
13) Modulation 0-100% 
|4) Signal Slrcnyth 1 -40 
Ext. Shunt 2.3" x 2.3" 

ITEMS MC. VISA. COD VI A UPS 

CPIui Bhlpplntj/Handlinsl 

CIRCLE 13 ON FREE INFORMATION CARD 




FUJITECH AUDIO KITS 



LATEST AUDIO TECHNOLOGY 
FROM JAPAN 

Mod*! A501 Power Amp 

■ Pure Class A 25 W + 25 W 

* Switchable to Class AB lOOW *■ 100W 

" Switchable to Bridge Class A 100W mono 
" Switchable to Bridge Class AB 300 W mono 

* Frequency Response 5-200KHZ (-1dB) 

■ Signal -to-Nofse Ratio 120dB 
' Non-magnetic Chassis 

* "Out-board" comprehensive protection 
circuitry 

■ DC circuitry with limited use of NFB 

■ High Efficiency Fluid Convection Cooling 

* THD un- 1 -- " "*— ' 



under 0.007% 




KIT ONLY 
$299.00 



$299.00 



Model A502 DC Stereo Control Center 

* Direct DC coupling from Input to Output 
' DC servo circuitry 

' Cascade FET Input in all stages 

' Separate Moving Coii RIAA amplifier 

' Distortion below 0.005% (3V) 

' Max Output 15V 

' Frequency Response 2OHZ-20KH* ±0.2 dB 

' Maximum Phono Input 

MC = 16mv RMS (1KHz) 

MM = 270mvRMS(1KHz) 

* Built-in Headphone amplifier „,_ „.„ „ 
" Relay Output Muting aSo oo 




S349.00 



Model A 1033 Integrated Tube Amplifier 

* Latest Japanese Design 

* Distortionless Output Transformer using 
special winding techniques 

* Most circuitry on PCB for easy assembly 
and humfree performance 

* Output SOW x 2 Ultra Linear 

(Switchable to Triode) 
15W x 2 Triode Output 
(near class A performance) 
" THD under 0.4% 

* Frequency Response 30-30,000 Hz (-1dB) 

■ Separate Pre-Out and Main-ln ONLY 

$499.00 



e (s e * - 



$499.00 

Send $5.00 for each assembly manual, 

refundable with order. 

Monarchy Engineering, Inc. 
380 Swift Avenue, Unit 21 
South San Francisco. CA 94080 

Visa or Master charge acceptable. 



DELUXE MEMORY AND 
SLOT EXPANDER FOR VIC 20 

This a Vie only expansion rjtviM yarn YC PD will 

ever need 1 F&Iums i full 16K o1 RAM memory 

plus 2 swflGlubJe cxpinnon slots to plug in 

tartrrd^ei and Dlh.tr compafihk ckcuit 

orjjrds His real switch, mdiYrdial 

oftflh ivilches for cacti sKM. 

mni-ory daserflc. and full 

memory addrtsi sefec? just to 

rwne ■ Few of its le-atures Siws 

war and fair on the VIC aid s IH! inosl 

convnniiinl. well desipntd trxpainliH mtdf! 

Eimpry pkig into I he prf3ru*n poti on Eta VIC and have n there Fufy usemfifed 

ar. j IkceD , comes -*.ih cgTipiits , rJiy io undirslmd inilrudioni far us* Don l 

bwy an 8K or 16K rnefwry txpaiKfer csrifirSrjfl and than imkj you also (teed an 

expansion 5 if i — g*i the- trjrr.plEifi FundkKial package no* 1 Thta fs Eta best 

peripheral male lor Hw VIC ft— ctaci rhe extra features 




C4975 S119.95 



PC BOARD TYPE 

TUNGSTEN CARBIDE 
ROUTER BITS 



Sharpest, hardest router bits far rc-tl- 
ing PC boards, W shank. Bits are 
a-paowmatefy #42 du. and **' cuthri{| 



C495SS1.79 



2732 EPROM 



Blink HiCKtu 
150N5EC Eprom 



C497Z S4.95 



I AC " 



CARBIDE PC DRILL 
BIT ASSORTMENT 



Perfect assarlmenl tor PC board 
needs, 9 dfflereal en 1 1 ins apprwmMe 
see ranpe Inrni D35" in OTO* 



C4961 $100 



6116 MEMORY IC 

y ir.L'jrJ RAM memory 40L 

m im vie ^pa 

C4973S5.95 ™ 




FREE!! 



nr^ 



Send for our FREE 1983 Cata- 
log ol Computer Peripherals, 
Software, Electronics Kits, 
IC's, Components and Unique 
Products. 



CHANEY 

&lecnronics me 



P.O. BOX 27038 
DENVER, COLORADO 80227 



Phgni qmrr* * Minimum AO Oder S9 00 

M3 7fl T-&7S0 * Hun? irtttluiir SI 50 Iop ft-tnTi^c lUF'Sr 

• VISA HCaeotptid 

• Plin Nf u i d'r i. Mtt rv I-:"j •<• <• 
$m<l t& OUf '«• CJjJtoS Of uflffltw -W-t-W 
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FINEST QUALITY 

Government Approved QQ-S-571e 



aaEii 



SPECIAL 
FOR THE MONTH 

Good until June 30. 1 983 




SN 60/40 Rosin Core(RA) 

One lb. Reels 

16 swg. (.064) $8. SO 

18 swg. (.048) $8.95 

19 swg. (.040) $9.50 

21 swg. (.032) $10.50 
Vfe lb. Reels 

22 swg. (.028) $6.95 
24 swg. (.022) $8.95 

PIllQ FRFF Dasoldering Wick 

■ ■!■«• ■ ■ IU wiiri each pounrj ol solder 

FREE Freight On All Orders Over $25 

Under $25 add $2.50 per order. Minimum order $10 
■ Chtck ■ Money Outer ■ Masier Charge ■ Visa 

/ft* N.Y Stale residents aad appropriate sales lax. 
To place your order call: 
T0LLFREE800-645-4808 
In NYS (516) 334-2660 no cod s stcepiea 
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Touch Tone Generator 
|Mi ^ Kit % 

• C.95 Vfr 

io <§) *5 

JiiKSoesH a j 579 n»i cmsru 

|USE (ITH mil] SWITCH «UtRlx| 
IO MCE Dirt eOOE 99< 



, mvisiaiE »l»s«s 

BCIEKCE FU» PB0JEC7SJ 
ESCCRET OMIMUHICATIONr 

INFRA-RED 
Em i tier/ Detector 1 
i-<mo PAIR 




r REED 
I SWITCH 




USE 
ITH 
ET 

OR COIL 



20/1 



95 ">/'irs 



SNOOPER 
PLIFIER 

AN IHTCncau, 5u£ 

0l«« MVICE, * PA SYSTEM ALL 

_ ON A 3.1/2 X i-i/jl- p C B ojlH| 

|*UN5 ON SV. KA9 t.SmrCft23rY *U Dtp AMP 

(j n SPEAKEf, PLU« AN ELECTMT 
lltHOP-MOME- l/**orA X 1/2' LOKQ 




Active FILTER PC Board tjr 

|CDHTAIH$ TWO LW3IC3 {20UHJ II*, 3QWkjr f ~ 
I HE* BATE) CONFiauftCD A3 A rOUftTH OftD(Pt 

iLlhCAn PHASE LOW 'ASS FILTER USIli-^ 

I FILH CAM ft fl£*l4TrlH5 30"*V, ho :hDice 

| OK FfttrjUENCV (WE HAVH TOO MAKV'J BUT TMt 

n ft CI AKE EAiILT SCALED TO AHT PFtEO 
lOf^ENATE FKQM iSV TO I1V&C All. MARKED WITH 
ItUTOrF FHEflUE'HCT DATA lHECT-£S( INCLUDES HOARD 

■ LAYOUT. SCHEMATIC. FQHNLAA5 ron ftOTM MAXiuallt FLAT 
lJIESPDHSE OR LINEAR -'■HA3E OPERATION IOO/*63 



VHF/UHFl 

HIOIAND 

Varactor 
TUNER 

Hi-Sim. BR1KD 
ME*. FOR UPSR1DE 0« 
COHYEFtrER USE. 
IF OUTPUT. USES +l!» MB +J4V 
itlP Plt. T-IIti WT lit LI 

/wui raw flf/f *ar 
ismtmn rwn sttEwes wits j 

TV JAMMER 

i*" ^* ^»^ WIPES OUT SOWND ANO 

s sT*'«SrT , >^ **** ■ fLJ 5T THIKK Of 
^ST-^ir THE DEWiOUS FUN 1'OU'LLJ 
^^ f*4iC WpTm TkH" AND AT 
THIS ?R1« lOU CAM T0S3 'EM AWAT 
UKf, ONTO Yp-Ulr. X-WITE'S HOOF "■ 
CQMfL£T£ 

; rPJiffTJ -V- J 



rPC BOARD 4F" 
SUPPLIES^ 

|wE ?»JtvE HVERtTHInv TQU XE EO fj 

PC BOARD 
1/16" G-IO Copper Clad I 




> ■— -r. ■ capptn I li 

* /■ 'I S-StJIO I H-I240 { | 



I 5PEAT STUFF AT A FFlACTrON Of IT"* I 
I NORMAL CAST £ASH.y CUT WITH 
I HAMEr SHEARS. WON'T CRACK Cfl CMlpi 
IfiOQO vARpETtof SUES, KOHE LESS I 
I T«AK i'n" IHCLUOES SOWE 
I&DU01.E SIDED . _ Q - I 

PC- 10 */| "3 I 
|40vER lf)tj SO IN) T 

ETCHANT 
Ammonium Persulfate | 

FAIT FA' r IC uSf . UIX A HALF 
rQVND TO A MLI.CW I 0: TO I PINT 
OF VATCII AND ETCH' THE WHITE 
Cf-TSTALS MAKE A CLEAR SOLUTION | 
THAT TUHHS t\.ft #H£U FULL OF 
COPPtH I LI HAKE3 2 0ALLOH1 

"'" S ■ 95 



l 75 l 

io i.D is I r* I 



ftMlPial TOOL FOR BS-SI, R(-SJ1 



10/ •« SO | 

99 c 



'4 4Q A " !5! 



IU.4 LI 



EPROM $UPER $ALE! 



32K 711>Z 

| AMD AHIT32 DC 

'4.95 



^□"F-OORNECTORSgrjrrffll 

P-1I 1-IS40 3/'l «I 0.1 

U1LE CiBLE COHNECTOH FOR RG- 
F-SJ 1-ZS43 4/-I 5.1 LI | 
MjlE CflflLE CCH NEC TOR FOR 10 -5S 



SOLID CARBIDE 

IPC DRILL BITS 

I Last 1000's of times 
longer than std bits! 



64 K 2764 

HITACHI H N 4 f E T4 4 ( 1 

•9.95 



10/' 25 

-1500 



SO. 



r-*^ ELECTRONIC BARGAINS^ 

IP YOU'RE HOT OH OUR H1ILIHG LIST. TOU'HE HISSIHO OUT- 
STAH0IH6 BU15 ON THE riHEST IH ELECTRONIC MNTS FOR 
THE BOILOER IH & /EARS OVER 250,000 HOSBTISTE HAVE 
DISCOVERED WHERE TO FINO USEFUL, UNIOUE OR OOWHRICHT 
5TR1N0E ELECTflOHICS IT CIVE1WH PRICES 
l WHT HOT SEHD FORCHJR C171L0S TODfll — - IT'S FREE 

^lAMONDBACK 

♦ electronics company 

♦ PO BOX 12095 Dept 102 

♦ SARASOTA, FLA. 33578 
Phone Orders (813)953-2829 

| CONTINENTAL US ADD » 1.60 fW THE FIRST LB 
AND 50* FOR EACH ADamOHAL LB- 
*EST COAST ADC •I.W FOR TrfE F^R5T PWNO fl ' 
M* FOR EACH ADDITIONAL POUND 

L aw i Mat. (Mflfi* */ itiiftMuii, ewm sards tis umA 



HIT 0^ LS| 

Digital Coffee Timer 
iCIock Assy. U-FIX-EM 

4I9E A«E THE CUTS FP.OM THE Ulw 
I Kiffee uakeri #jTh A tomrvjzn 
i'eVHAiH' THJ.T DISITALLT COHTJIOL1 It I 
I COFFEE MAKIHd L> OUT OF 10 HAVE 

mldeh shqktj, cut roit^ etc. ea^-v I 

TO HEPAIB JTUFf TME K BOAUDs C(J*v| 
TAIM A CLOCK/TlHlP. MOQu-LE, + - OlOlT T 
K.ED- DIlPLAr, POwCn fUtK, tV 3PDT 
«ELAT h (• (,WITtH«, ETC CLEAKHLV 
NAUKEC FOX AC LH/OUT WTN SEPAH- 
ATE WARM ft EftEW CrCi.ES THE tFU* I 
"" ftELAT ALCWIE 13 WORTH TH€ Mitt'. 



STMK* 



D-0400 
D-0420 

D-0520 
DM95 



Sl/E 



• 60 .0400 

■:•>] ;>-c. 

• 55 05M 
*53 .0595 



TL °/ s 15J 



'JV39 

MOLEX 
PINS 

PHECUT IHTO 
STAIRS OF i 




TR1HS FORMER 
BILUM 



ILL TV CHANNELS 
PLUS FM rt « A I 
TSJL TO HUv| 



r Spoce Gun Sound Effects 



.95 «© 

HJ/I " " 



L HANI- CMTALU 
-SNTIAIT ROURB 
"EFFECTS IC. I-HU3AOI, A TAMlltTOfl 
^AURLIFIER. S'LIAKTI A R-Irt* DIA IJL J 
1PEAKER REAQV TO RUN IH t VCCTI. , 
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More BLOCKBUSTER BARGAINS!! 



Parallel, TTL Input I/O "Seiectric" 

TYPEWRITER / PRINTER 

Removed from woritino systems , these f enias- _f 

lie machines have built-in driver and decoder HpV 

circuitry and lake TTL levei. 6-bfl character, 
plus 4-bit function input signals. Easily driven 
by most any micro. Use a typewriter (with add'! 
'repeat' circuitry) or as a KSft I O printer or 
both. Requires 1 1 5.60Hi tor typewriter motor, 
5 VOC tor TTL and 24 VDC for solenoids. 
"Table Top" style case. Eacti "Sel&ctric"« VO 
machine is complete and in operational condi- 
tion. Includes schematics, data case, platen 
end ribbon. 

Type Etemen! S21,0Oee, 




TESTES AND 
OPERATIONAL! 



I Seiectric $399iOQ< 



VO Seiectric ^«?99iWeB. 

*M 130 lor PKM^nj virj H*nd*riQ - Pi* »hrpprg on C**VOTf 

SAVE I If Untested version of the above, otherwise whole A complete. May require some 
service , $279.00 ea. 

Diablo Daisy Printer 

Preened. TESTED 4 Operational! 
Uses Xerox Metal Wheels or Plaslic Wheels 
Original OEM Interlace (Diablo Interlace) 
Requif es ± 1 5V (ir 5A & 5VDC (a 5A 
Positional access to 1 /12Q "Horiz." 1/46 "Vertical" 
USED BY XEROX, WANG, S OTHERS 
Heavy Duty Prinhvfteel Motor and 15" Frame 
These fabulous daisy primers feature 35-4ucps, 10 & 12 pilch as well as proportional 

" " 1 Inte ' 




1355-WP Word Processing 
Daisy Printer 



space, end plotter capabilities. Only a power supply end Interface are required for full 
printer capability. Fully lasted and operational, ready lo cor ' 
your choice. Platen and I'O data included. 

Forms tractor for the above $ 99.00 

Spare P.O. Board Set (6 P.O. Cards) S279.00 

Spare Prlntwheel carrier assembly $329.00 



•Just 
$695.00 



Aad (1 sot) 

lor Packaging wd handling 

We Offer New 5 Used ROPPf DRIVES, DISK DRIVES. PRINTERS. 4 MORE a BARGAIN PRICES'! 
Write or Call lor Our Latest Flyer NOW!!! 

S i l i ctnc it ■ ttgdund ir*»ffl»r* or IBM Ctxporrecu 



■ro ducts & 



WAREHOUSE 18 Granite SI Huveimtl Hats in 
MAILORDERS 50120-1 Ncmlun 



MasterCard A VISA Accepted 



S3 
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DON'T 
FORGET 




USE 

YOUR 

READER 

SERVICE 

CARD 



ELECTRONIC KITS 
FROM HAL-TRON1X 

2304 MHZ DOWN CONVERTERS. TUNES IN ON 
CHANNELS 2 TO 7 ON YOUR OWN HOME T.V. HAS 
FREQUENCY RANGE FROM 2000 MHZ TO 2500 
MHZ. EASY TO CONSTRUCT AND COMES COM- 
PLETE WITH ALL PARTS INCLUDING A DIE-CAST 
ALUM CASE AND COAX FITTINGS, REQUIRE A 
VARIABLE POWER SUPLY AND ANTENNA (Antenna 
can be a dish type or coffee can type depending on the 
signal strength in your area.) 

2304 MOD 1 (Base Kit) S19.95 

(lata cms* 4 Muigti 

2304 MOD 2 (Basic Pre -amp) $29.95 

r*» cm a nttttgii 

2304 MOD 3 (Hi-Gain Pre-amp) $39.95 

(IrtCVSci case & MunQii 

POWER SUPPLY FOR EITHER MODEL ABOVE IS 
AVAILABLE. COMES COMPLETE WITH ALL PARTS. 
CASE TRANSFORMER, ANTENNA SWITCH AND 
CONNECTORS (Kill $24.95 

Assembled $34 95 

Slotted Microwave Antenna For Above 
Downverlers $39.95 

PREAMPLIFIERS 
HAL PA- 19— 1.5 mhz lo 150 mtu. 19db gain operates 

on a to 18 volts al lOma, Complele unit $8.95 
HAL PA-1.4— 3 mhi lo 1.4 grit 10 to 12 db.galn op- 
erates on 8 to 1 S volts at 1 m a. Complete un ft $1 2.95. 
(The above units ate ideal lor receivers, counters, etc.) 

16 LINE TOUCH TONE DECODE KIT WITH P.C. 

BOARD AND PARTS ,. $69.95 

12 LINE TOUCH TONE DECODER KIT WITH P.C. 

BOARD AND PARTS.. $39.95 

16 LINE ENCODER KIT, COMPLETE WITH CASE. 

PAD AND COMPONENTS $39.95 

12 LINE ENCODER KIT, COMPLETE WITH CASE. 
PAD AND COMPONENTS ,..,..$29.95 

Complete Sets of PC, Boards Available For: Unicorn 
Robot Project and Heart-A-Matic Project. 
MANY. MANY OTHER KITS AVAILABLE 

HAL TBQWiC trttrn t a T,k«il T |Mr4 UU^IirU 

-5k *£» Hal-Tronix 
Ore p.o. *ox hoi 

Mil* 

. owpim cm* BUmim iwu a hmtwlp tacm 

MttfftG OarTuiiimueEiBOTOKucri-uiauiuttHirMttiA 
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MICROWAVE 
TRANSISTORS 

42$ ea. 



M2369 

■ f T 4.5 GHz 

■ NF1.5dB@1GHz 

■ MAG14dB@1GHz 

■ Vcbo25V 

■ Replaces NE021-37, MFR-901 

42* ea. in lots of 1000 (larger quan- 
tity pricing Is available) 

1SS9S MIXER DIODE 

■ Glass Package (type DO-35) 

■ V F =0.34 V Max @ 1mA 

■ Replaces MBD-101 

IS* ea. in lots of 1,000 (larger quarv- 
ttty pricing Is available) 

Just call Jeff or Linda TOLL 
FREE at 1-800-543-4330 or 

1-800-762-4315 (in Ohio) 
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ELECTRONICS 
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ELECTRONIC 
COMPONENTS 



'&- 



BffiffiDfiB? 



MANUFACTURERS OF QUALITY | 
ELECTRONIC COMPONENTS 

Battery Clip! A HoEd«r* 

Cabl»S«fi Conntttori Capaciton 

Diiployj, LED Futat Jacki A Plug.* 

Knobx Lamps PoUniiomtUd 

RF Coils t«leyi itaiUleri 

Switch*^ SamicDnductort Spaakari 

fail Equipment Tramf orntrt Toed 

Win. It Cabl. 

Wl STOCK What W* Cat«l«9 I 



* y.ii.-.jo^,r,^ 

Op*" rrcm 4 QOo.mlWi 
ilflMlCOD.Vnt. 
WaiMrChaip* 
JO |)f r* Actovnli Av-ai l-abl ») 


Odrr* Wthoa* 

• Q*« i rj.rjoo 

0.-|F,l,nI 

I'i-i in (Fa-cp. 



MOUSER ELECTRONICS 

U4JJ WOODSIDE AVE. SANT£E CA 92071 
PHONE (619) 449-2222 TWX 910 331-1175 
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INTERNATIONAL ELECTRONICS UNUMTTED 



METAL FILM H£51$TOR5 



III n lo l,;i ■*»• |rjoo T .a .H MO T.M r-M 

IH hHhI MM- .a .11 1.13 B.H 1,H 



1 Dhf-1 W 



CfUOOH HLM RBVTOM 

taut ;v f im* ■*-$ is- i2 :«:" ifc-W 



i f1l 



Bf '0 

l-ftt i.M l h » J.30 I1,» H.M 

IW- ,H r » .14 i,*4 u\ 

tfl»- .a .» .7C LX ],H 
URHh FCUi USIJTDK - H 

tcjut «tj/ ikH p*-5- »k-irj At-I] M-» M-l« K'K» 

i-m i.io i.n i.4i ii.oo ii, u h» 

1W0- .Id .A .» I.W 1.41 l.» 11T.M 

H00- ,111 .£1 .41 .» I.*0 1.7iJ K.U 



DJODES - 



1.07*1 I.Ofri ..JUt 



TOGGLE s W IT l lib 

«HKEATUH T0MLE »|tCH -iu* . 

run m- 'HB--1W0- 

1F0T JKW t.iW 1-» I » 
9PCT l.!0 I.B .f9 H 
■IV - ,c * f t*tV* -"--^s 

CATACnXHtS 
POLYESTER FILM 
1QCV * ^01 
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CESAADC DISC CAPAOtTOtS 



liUrf tt>r 4W 

llff l«Mtf «9|f 

::?r nopf .aainT 

u*f i»»r .«ihr 



ELECTRONIC 

BUZZER 



m 



tUnUlirft - solid iau 
ft VoSt twriui r>DB 4V - iVJ 
<ich 10- 100- Mo- 

ll, H n.iovi si, oo«i i.k*i 



CE'AHrc jLHicrTfj* uMHrarr: 



ni^ht it c«cc n> Mt'DtsA i*t/cae- Aimviiw oh.t- 

1F r*E»;D VO tl.H tffl- -WO V Ot*4 CA« 1/H « WW 11 . J5N3H- 

iiTiiM cur. a ua 13 *ud it or tall*, nnri** o*sft mo- 
Irjtfjdv em 1 vma CGrHfltd «t s r fl j,*^ klt 0*ttt .;, 

IEU Inc. 

435 Frtti St. . So^*r>5, CA 93463 
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isinsaij the first name in Counters ! 



9 DIGITS 600 MHz $129i TDBT , 




SPECIFICATIONS: 



{M US H 

ClHxMl jurw 
CT»Kji.**Sivp>i 

AC- 1 AC i :•.;:<-. ■ 
■P! NictdpMl *t 
Adlptci ■ ■ -!-,:■ 
OV-t. Mwr&p«**f ' 



The CT-90 i? the most versatile, feature packed counter available for Jess 
than S3 (X). 00! Advanced design features, include three selectable gate times, 
nine digits, gate Indicator and a unique display hold Function which holds the 
displ ayed count after the input signal is removed Also, a 1 mHi TC XO time 
base is used which enables easy wro beat calibration checks against WWV. 
Optionally; an internal mead battery packeitcmal time base input and Micro- 
power high stability crystal oven lime base are available. The CT-90, 
performance you can count on! 



Range. 

Sensitivity; 



Display: 
Time base; 



20 Hi to 600 MHz 

Less than 10 MV to 150 MHz 

Lea than 50 MV to 500 MHz 

0.1 Hz{l0 MHz range) 

1.0 He {60 MHz range) 

LO.O Hz (600 MHz range) 

9 digits 0,4" LED 

Standard- 1 0.000 mHz, 1.0 ppm 20-40* C. 

Optional Micro-power oven>0,i ppm 20-40'C 

8-15 VAC@ 250 ma 



7 DIGITS 525 MHz $99** 

WIRED 




SPECIFIC ATI < 


Range 


20 Hz to 525 MHi 


Sensitivity; 


Less than SO MV to 150 MHi 




Less than 150 MV to 500 MHi 


Resolution: 


1.0 Hi (5 MHi Hugs) 




10.0Hi(50MHiran B e) 




100.0 Hi (500 MHz range) 


Display: 


7 digits 0.4" LED 


Time base: 


l.OppmTCXOlO-WC 


Power; 


12 VAC ® 250 ma 



The CT-70 breaks the price barrier on tab quality frequency counters. 
Deluxe features such as; three frequency ranges - each with pre- amplification. 
dual selectable gate times, and sate activity indication make measurements a 
snap. The wide frequency range enables you to accurately measure signals 
from audio thru UHF with 1.0 ppm accuracy- that's .0001%! The CT-70 is 
the answer to ail your measurement needs, in the field, lab or ham shack. 



PRICES 

CT-70 wired,! year warranty 
CT-70 Kit, 90 day parts war- 
ranty 

AC- 1 AC adapter 
BP-I Nicad pack + AC 
adapter/charger 



S99.95 

84.55 
3.S5 

12.95 



7 DIGITS 500 MHz $79 s* 

WIRED 




PRICES : 

MINI- 100 wired, I year 

warranty S79.95 

AC- 2 Ac adapter for MINI- 

100 3,95 

BP-Z Nicad pack and AC 

adapter/ charger 12.95 



Here's a handy, general purpose counter that provides most counter 
functions at an unbelievable price. The MINI- 100 doesn't have the full 
frequency range or input impedance qualities found in higher price units, but 
for basic RF signal measurements, il can't be beat! Accurate measurements 
can be m ade from 1 MHz all the way up to 5 00 MHz with excellent sensitivity 
throughout the range, and the two gate times let you select the resolution 
desired Add the nicad pack option and the M.N I- 100 males an ideal addition 
to your tool box for "in- die-field" frequency checks and repairs. 



SPECIFICATIONS 


Range; 


I MHz to 500 MHz 


Sensitivity; 


Less than 25 MV 


Resolution; 


100 Hz (slow gate) 




1.0 KHi (fast gate) 


Display; 


7 digits, 0.4" LED 


Time base: 


2.0 ppm 20-40*C 


Power: 


5 VDC # 200 ma 



8 DIGITS 600 MHz $159|* 




SPECIFICATIONS: 




Resolution: 

Display: 
Time base; 
Power; 



20 Hz to 600 MHi The CT-50 is a versatile lab bench counter [hat will measure uptorjOO MHz 

Less than 25 mv to 1 50 MHz with 8 digit precision. And. one of its best features is the Receive Frequency 

KUJ^IM MrhV* ^ MH * Ad *P Mr . which hlm5 Ac CT-i0 tal ° * ^ iM rMliout for m ? ""•*«• T" 8 

10 H ffiOO uu , } adapter is easily programmed for any receiver and a simple connection to tne 

S digits 4" LED receiver" a VFO is all that is required for use. Adding the receiver adapter in no 

2.0 ppm 20-40° C w *y limitl tb* operation of the CT-50, the adapter can be conveniently 

110 VAC or 12 VDC switched on or off. The CT-50, a counter that can work double-duty! 



PRICES; 




CT-50 wired, 1 year warranty 


SI 59,95 


CT-50 Kit 90 day parts 




warranty 


1 19.95 


RA-l. receiver adapter kit 


14.95 


RA'l wired and pre-program- 




med (send copy of receiver 




schematic) 


29.95 




DIGITAL MULTIMETER $99 ^ IRED 



DM700 wired! year wajTinly $99.95 
DM-700 Kit, 90 day parts 

warranty 79.95 

AC-1, AC adaptor 195 
BP-3, Nicad pack +AC 

adapter/ charger 1 9 .95 

MP-1, Probe kit 2.95 



The DM-700 offers professional quality performance at ■ hobbyist price. 
Features include; 26 different range* and 5 function*, all arranged in a 
convenient, easy to use format. Measurements are displayed on a targe VA 
digit, '•'■■ inch LED readout with automatic decimal placement, automatic 
polarity, overrange i nd iearion and overload protection up to 1 250 volts on all 
ranges, making it virtually goof-proof! The DM- 700 looks great:, ahandsome. 
(et black, rugged ABS case with convenient retractable tilt bail makes it an 
ideal addition to any shop. 



SPECIFICATIONS: 

DC/ AC volts: IOOuV to I KV, 5 ranges 

DC/ AC 

0.1 uA to 2.0 Amps, 5 ranges 

0.1 ohms to 20 Megohms, 6 ranges 



current 

Resistance 

Input 

impedance 

Accuracy: 

Powen 



10 Megohms, DC/ AC volti 

0. 1 % basic DC volts 
4 C cells 



AUDIO SCALER 



For high resolution audio measurements, multiplies 
OP in frequency, 
« Great for PL tones 

• Multiplies by 10 or 100 

• 0.01 Hz resolution! 

129,9; Kit S3 9.95 Wired 



ACCESSORIES 

Telescopic whip antenna- BNC plug + .,,..,$ 7.95 

High impedance probe, light loading , , 15,95 

Low pass protte, for audio measurements . . .. . . . . 15.95 

Direct probe, general purpose usage 12,95 

Tilt bail, for CT 70, 90. M1NHO0 3.95 

Color hurst calibration unit, calibrates counter 

against color TV signal. *■»**• — ♦ ♦ ♦ <-• •• 14.95 



COUNTER PREAMP 

For measuring extremely weak signals from 10 to 1,000 
MHs. Small stx. powered by plug transformer-included. 

* Flat 25 do gain 

* BNC Connectors 

* Great for sniffing RF with pick-up loop 

$34.95 Kit $44.95 Wired 



is n\iit :l : ;m li :%. in;. 

2575 BAIRD RD. > PENF1ELD, NY 14526 



PHONK ORDIiRS 
(/A 1.1 716-586-3950 



i lor r.rynd Add 5<- tor ih.pping 
■ nl„n,„(. la rj nHj.iitiurn fll S I O, 
il O'd<riund«S10 odd 11 40 Mr .■>» 



CIRCLE 79 ON FREE INFORMATION CARD 



C 
Z 

m 

— *- 
CD 

S 

129 



CO 



O 

UJ 
_l 

UJ 

Q 

Q 




H-HFt. dlDlllNQ ir mow CMli I ISI lit IW i*M H . »., :i ii lit t>lk »il4i If ui imi ,,.. m4u Im MMflt, h.,*«r is bi.Hi iu>p few Mb, *m ftW 
-.. r b,Li*Li aMtiwto «*m*# o*!<v n$t*COD DfGJ-KfV GUARANTEE: in, pwfj , f ^murxviNiwj^iwii^j i* F rfotprt* id m d*l* r ,» - - 



130 



CIRCLE 39 ON FREE INFORMATION CARD 
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HANDLING CHARGES VOLUME DISCOUNT 



— ' I 0.00 > m* 

1 1000.v3i.fl0 

1 2S.00-J49.fl* 

r 1 50.00-199.?? 

■.lOOOOi Up 



Add 13.00 t 00 1 99,99 

■■'■i,l 10 ,-i '. I QO.qp 1349.49 
Add 10 10 1 1 SO.OO 1499.99 
Add 10.25 * 500.00 19 99. 99 
Ne Charge » 1000, DO A Up 



m 

S 
131 



to 
O 

Z 

o 

DC 
P 
O 



LU 
6 

D 

< 

DC 



Ml 



THE WORLD FAMOUS 



• THE PHONE 

i cable rv 



1000 I Of FtSCIMTWG, 
FACTOR* CLEABOUTS. 
SURPLUS SPECIALS AND * 
BARGAIN OFFERS NOT FOUN 
IN STORES OR CATALOGS 
ANYWHERE' 




ETCO ELECTRONICS 

DEPT. 591 

Mailing List Control Center] 

Box 840 

Champlain, N.Y. 12919 

I Enclose (cash i 

Please rush postpaid 

D 



S1 lor 1 year subscription to the 
world famous ETCO catalog. 
S3 Canadian & Foreign 1 year 
subscription to the ETCO catalog. 
304 page handbook "BUILD YOUR 
OWN EARTH STATION". (TA025) $10.00 
360 pages MASTER HANDBOOK OF 

TELEPHONES. (TA001) S11.00 

FREE - sample copy of the bargain 
packed ETCO catalog. (USAonly) 

■ Name I 

_ Address I 

I City_ 

| State 
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OUR ISOLATORS 

FOR YOUR 
PROTECTION 



Preventa: 

disk drive woe&, 

printer interaction, 

memory loss and damage due to lightning 

or AC power liue disturbances, 

Commercial Grade Isolator 
ISOl 3 Isolated Sockets. . . *76.95 

Industrial Grade Isolator 
ISO-3 3 Double 

Isolated Sockets. . , , 115.95 

Laboratory Grade Isolator 




IS(M7 4Quad 

Isolated Sockets. 



. 200.95 



Circuit Breaker 

any model (Add-CB). . . Add 10.00 

Remote Switch 

any model (Add-RS). . . Add 18.00 



i Electronic Specialists, Inc. 

171 S. Main St.. Box 389. Nallck. MA 01760 

Toll Free Order Oeslt l-aOO-22S-4B76 
MasterCard, VISA, American Express 
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asynchronous or synchronous operation, 
respectively). 

Pin 5 is the tie-point for R, and C x , 
which control the frequency or repetition 
rate of the sawtooth. The average 
discharge -time is 4 /as for a 0, 1 /tF timing 
capacitor. The sawtooth repetition rate is 
determined from the formula 1.44/ 
(R K C X ), where C s is in jtiF and R x is in 
megohms. 

Pin 6 is the ground terminal for the 
device. 

Pin 7 is the output of the driver ampli- 
fier. It will directly drive the grid of a 
vacuum-fluorescent display. In addition, 
it can source 50 mA at a minimum voltage 
of V cc - 4 volts, and can sink 20 mA 
with a maximum of 0.4 volt. In- 
candescent lamps and 7-segment numeric 
displays require additional interfacing 
components. 

Pin 8 is the input terminal for supply 
voltage V co which can range from 4.5 to 
24 volts DC. Supply current is around 12 
mA and is relatively constant over the 
operating-voltage range when in total 
darkness. Supply current increases with 
light intensity. 

Ambient-light controller 

Figure 3 is a circuit you can use to keep 
the ambient indoor light level constant. 
For example, it can be used when you 
must increase the artificial indoor lighting 
level to compensate for a decrease in in- 
coming natural light. The brightness of an 
incandescent light source is controlled by 
varying its duty cycle through a power 
triac. The triac, in turn is controlled by the 
OPL 3010 optoelectronic triac-driver. 
When that is done, the OPL 100 con- 
troller must be synchronized with the AC 
power line to ensure proper triggering of 
the power triac. That is accomplished by 
developing a sync pulse from the secon- 
dary winding of a small 6-12-volt trans- 
former and a 1N4001 diode in the circuit 
between pin 4 and V cc . 

The 100K pot sets the ambient light 
level by establishing a constant current 
through transistor Ql. The photodiode 
sensor in the OPL 100 then sets the output 
duty-cycle to a point that produces 
enough light to generate an amplified 
light-current (I P ) at pin 1 that is equal to 
the current through Ql . As the incoming 
light fades, the output duty cycle is 
altered to increase the "on" time of the 
indoor incandescent lighting to keep the 
ambient light level constant. 

This item was prepared from material 
supplied by TRW Optron. If you'd like 
additional information on the OPL 100 
Automatic Brightness Controller, write 
to TRW Optron, 1201 Tappan Circle, 
Carrollton, TX 75006 and ask for Product 
Bulletin 2091 and Application Bulletin 
115. R-E 



HIGH QUALITY 55 dB GAIN 



MICROWAVE 
TV SYSTEM 

Variable from 1.9 to 2.5 GHz 



The latest advance 
in microwave 

technology with a 

SNOW-FREE 

PICTURE. 




Introductory 
SPECIAL 



124 



95 



Includes. 

Ik and 
Shtppjfrfl 

THIS UNIT COMES COMPLETE WITH: 

• 20" Fiberglass Parabolic Dish 

• Pre-Assembled Probe with 
Down Converter 

• Power Supply and Coax Switch 

• SO' of RG-59/U Coax with Connector 

• Transformer for 75 to 300 Ohms 

• All Mounting Hardware for Fast 
and Easy Installation 

Send C ashlers Ch&cfc or Money Ortior 10: jfMffk 
IPwiordJ Check*, iHmr 3-5 w«k& 10 clMfl Ml 



PROFESSIONAL VIDEO, Inc. 

4670 Hollywood Blvd. Hollywood. Calil. 90027 

219-0227 

For C.O.D. Orders Call (21 3) 352-968I 



CIRCLE 43 ON FREE INFORMATION CARD 



Chech These Prices On Facioru Prime Parts 

* AUTHORIZED MAIL ORDER DISTRIBUTORS 

* mOTOROLA mRO DISTRIBUTOR 



WRITE OR CALL TODAY 
F0H OUR FREE CATALOG 
All Parts Fully Guaranteed " 



POPOLAR MICROWAVE DEVICES — 


MRF901 


S2I5 


NEC 02135 high gain/ 


2N6603 1 replaces 




low noise S3 50 


MFIF902) 


S9.75 


Chip Caps 001 


MRF911 


S215 


1.05 x 11) 4/S1.00 


MBE) 101 


$ 45 


Therm islpr 
IK Ohm ©m S M 


LINEAR IC'S - 






MC1590G 


$6.85 


MC 1733CP $ .96 


MC1330A1P 


S1.65 


MC 455BCP1 S .85 


MC 1349P 


SI 40 


NE564 $250 


MC 1350P 


SI. 20 


NE 565 S1 30 


MC 1358P 


SI 70 


LM301AN S 34 


MC 1374P 


S2.40 


LM 307N S .45 


MC 1458CP1 


S 70 


LM 380N $ .89 


MC U96P 


SIM 


LM 1889 S245 


DYNAMIC RAMS - 




4116 16K200NS 




BlotS1195 


LOW PROFILE SOLDER TYPE 


B pin lo 40 pin 




1C oer pin (20 pin = 20c) 


RESISTORS ■ V* Vi 


Standard Value ■ 


10 Ohm to 3.3 Meg Ohm 


Same Value 1 - 100 


02 ea 


Same Value 100- 


1000 


015 ea 


Samc Value - 10D0 - up 


010 ea 


MISCELLANEOUS - 




MV2109 


S 82 


Polarized Line Cord 


MV2209 


S 40 


SFopi $ 42 


IN4001. 4D04. 




75 ■ 300 Ohm Matching 


4007 10 fc 


rS 99 


Translormer S .50 


Gardiner Solder 


SO/40 Rosin Core 


032( 


la.. 1 Lb 


Spools S8 10 
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kcs Electronics Corp. 

P.O. BOX 33205 

Pnoenu, Ariz ona 85067 _ 
iggl (6021274 2885 

Special Quantity Pricing. Mm Credil 
Card Order SI5 0O. No Mtn, on COD gr Prepaid 
Prepaid Orders Add S250 Snip.. Ins. Handling 
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COMPUTER 








16K Apple 




LIST 195 
ACP 

95 



'59 



• Full 1 year warranty 
• Top quality — goldfingers 
• Expand Apple II 46K to 64K 
• Compatible with Z-80 Softcard" 

NEW FROM COEX 

Applo llo Compatible Extoodod 80 Column TEXT Card 
LI si 5189.00 ACP SI 43.00 



32K STATIC RAM 

2 or 4 MHz 




iaK*MHSK(t SI 53 05 

16K4MUAIT „_„ „ 217.06 
32X4 MHz Kil » 1 "- » s TOMS. 

• 32K J UKJ «T • 339 00 

BARE BOARD 39.96 

Ba™BO*/all parti laaa mem. 90.96 



REPEAT OF SELLOUT 
58 toy linen coded Ktybain. 



Thle ut a rur/r SB key terminal Kevtwafd 
fl-ani/facti/ved by n major minullCturtf , 
It ha. unccdftfl wllh SP3T keya unii- 
tacfterj 10 any PC board. Solid molded 
0*M»c 1 1 " x 4" base. 



UMicided 

Keypad 

tSkoyKB¥F*dw(1h 
MD H*yt and lab, 
wtunn-t ■«! (.»■ 



m 



UV "EPROM" 

ERASER 

Modal 

DE-4 

$69.95 




Mod ■ I S-52T 



Hca^EPROWi 
at A Urn*. 
S32 0.0Q 



16K Memory 
Expansion Kits 

for Apple/TRS-80 

Spes4tie 16K 

200/250nS 1&1 O QC 

Spoof* cempular ij* I C.DO 

CALL FOR VOLUME PRICING 



CORCOM 



ICON FILTER 

Popular 
CORCOM 

Filter 

Samoa "T 
Conioatibta Line Cord AOd ,13.50 



Astec RF Modulator 
for 
COLOR 
& 

B/W 

P/N 1032 Channel 3 QM 56 95 




AMD MODEM IC 



HB^ 



P/N AM7910 

1200 Baud 
S Volls 



Sp*c 



lal ACPPrlca 



•99" 



64K CMOS 



RAMCARD 




INTEL «m c 



Port No. 2147.. 



Super Fasti 

Super 
Low Power! 

S1 .95 ea. 



STEPPER MOTOR 



Operate! by applying 
12VDC In one direc- 
tion and then reuan- 
Idq polarity (or square 
wtvat Uvea .2VDC, 
Ckjck Wi» Rot*(K>n. 
Rated 3 RPM aj 4 
P.P.S. wllh a 5 degree 
Mapping angle, 




SO 95 
Oea. 



10 for $34.95 



RS232 SIGNAL TESTE" 

COEX RS232 
ipHeC^La^ Line Tester 

■I (71 LED IrKficatwi 

■"^" - ^tf 
Otfier Style* AI*Q Available 



INTEL CODEC IC 

P/N 291 OA 
For Digital 

Voice 

For Filler P/N 291 2 A _ *4.95 **. 



PlIUCU lb 



jj^K SURGE 

/ suppressor 

Surgeonics 1 ' 
Jj* Power SenUy 



HariSren" suppress icn 
Low Price '39" 



CONNECTORS 



Q825P i RS232) 
DB25SFamala 

Hood 

Set wllh Hood, Salg 

22/44 S/t. KIM 

43/86 S/T. MOT 

50/1 DO 6-100 Connefcicr W/W 

60/iDOS-iOOConn«lorS/7 



S3 !S 

3,76 
1.25 
7-50 

2 05 

esci 

495 

3 55 



PARALLEL ALPHA NUMERIC 
PRINTER 



eft 

-9p 19 Column Primer prli"ili 1G nui nenca.1 COJurora plus 3 
^^4^^H^^^ CQaLimra which have math, alpha and other natations. 
^■* Etch wheel he* 1 2 posrtions with position 12 Wjnfc. 

Position • 1 on numarieaJ coiunva have decimal point or *. Utilizes 2.75" 
wtda adding machine tape and a dual color ink ribbon, Input data parallel 
wtlh f ourbH 9CDco*T-par*,,or circiiat (schematic- provided). Print rate, 3 line* 
per second. Operating voltage 22-2AVDG with typical cycle time ot 
340mS Site B'V'W*3VHx£rV'Dp, H*w $9.95 63. 3/$27 



MICROPROCESSORS 



«c«<? 



2101 
2102 
21L02-2 

2IL02-4 




6875 SOS 
0880 2.49 



46506 

6S20 

6522 

8630-X 

6532 

essi 

zeoi=io 

zaoA-F« 

ZSO-CTC 
ZSOA^TC 
Zeo-DMA 
280A.OMA 27.95 
ZBOSIO 24B5 
ZB3A-3IO S0.05 



MOS PROMS 



zre4tBtcdi"n 

E73244Kxfi r TS 
£T1B/2S1B,SV 

TMSa73fl,5V. JZV 
2750, eV, (*50rtS) 



a.wonw«i 



Kfl.M 270ej+50ftS] 1675 
l£pa 2TDfl(e40nS] Effl 
17X2A S.TO 

7.K IM630»0 146C 
iTJBfi MhS2G*0l flftS 
350 



M H 
IRjH 

35>3-tWW1&'0L*M 11.IS 
UCUMTi.uAiCII.Wi*»D))Ja5 

177141 1-1 a 



lni-si amftw, 

17*143 &afFkwr 

■::: l: :'.':■■;--. 
ifi/m. EaFtapn 

1H1 DMl£«iraiff 

jraiMhwy 

l«1 IDbdlhWV 

HMlAXaFriqCew 
ITM3H jWKD 



:i M 
HM 

2ZH 



IRJfMrVrtOnripkj.j^JM 
TH1ltSI15V, IJSrJ J55 

41T511I1W1H3I5VI tt. 

LVUCU 7» 

'J-i" ,'»• 

IB 
34H 
11B 



JIMUSRT 

'Uf.BA.IT* 

UCUt'll 

*7B 

>7i C&U401t 

1314 ntUl» 

Its ATS-riJi 

S« AtVHM 



ELaSa 



aaaaS aaear 

TTTfnr 



LOW PROFILE 

SOCKETS fTIH) 



Sen LP 
14 pin LP 
ISpinLP 
16 pin LP 
20 pin LP 
22 pin. LP 
24 pin LP 
M pin LP 
-10 pin '..:* 



-22 St 

.39 28 

34 32 

.20 27 

38 37 

.46 ,44 



^0 
27 



36 
.43 



3L W1REWRAP 
SOCKETS (GOLD) 



IF 



1-24 2S-ia 



ill pm WW fTait .65 



IB pin WW 

19 pin WW 

20 pin WW 
22 pin WW 
24 pin WW 
28 pin WW 
40 pi" WW 



70 

SJ 
.95 
1.18 
1.48 
138 
ISO 
2_20 



.77 

.00 
1.06 
1.35 
1.28 
1,53 
2.09 



.48 
S3 

.67 
70 

81 
80 
1.23 



SUPER IC CLOS 



rtMSK 
rouos 

7SMG 

LM1CSAH 

LMJOQM 

LM301CN 

LM304H 

LMSOSH 

LU30OH 

LM3070N 

LM309CN 

UUO09K 

IM310CN 

LM3110/CN 

LM312H 

LM317T 

LM31BCH 

LU310K/H 

LM320K-)Of 

i.'.ii;o"-'X- 

LHBSOfXX 1 

LM323K 

LM324N 

LH337K 

LM338K 

U4330N 

LM340K-XX- 

LM340T-XX' 

LM34CH-XX' 

LM344H 



LM350K 

LM3JSCN 

LM3UON 

LM372H 

LM378N 

LM377N 

LMSSOCN/N 

LM361H 

LMJ83T 

LM30KN 

LM367H 

LM3S0N 

NES31V/T 

ME555V 



HC581T 

h£SSEN7H 

NaQBHA 

NES8TWH 

NE50JH 

LM702H 

LM710WH 

LM711H/H 

LM715N 

Ll.'7i3M^I 

LM7B3KW 

LM73SN 

LM741CN/H 

LM7410H-14 

LUJ47Nn4 

LM74SN/H 

LUTflOCH 

LM1310N 

MC1330 

MC1850 

MC135S 



74302 43 

74503 .48 

74504 H 
74SDS 82 
T4S08 19 
74300 49 
74310 42 
74S11 ,42 
74318 42 
74320 42 
74S22 42 
74S30 42 
74332 40 
74338 1.18 
74SW .40 
74361 42 
74S64 46 
74568 48 
74S74 60 
74383 .72 
743112 .72 

745113 .72 

745114 .72 



1.40 
1.4S 
286 
.00 
38 
1.88 
180 
328 
20 
88 



80 

1.75 
1.70 
1.40 
1.26 
1.36 
130 
155 
4.86 

.06 
6.95 
805 

86 
1.7S 
1.2S 
1-26 
1.95 
1.20 
6.90 

.03 
140 
1.05 
3.7S 
2,7S 
125 
1.78 
1.06 
1.2S 
1-40 
186 
3.T6 



10.06 

1.26 
1.76 
ISO 
2.76 
1*3 
.20 
.76 
.30 
184 
.86 
.09 
1.16 
33 
.19 



2.06 
1.00 
195 
186 
1.76 



LM1414N 

LM1*5BCW>i 

MC143BH 

MC14SSM 

LM1468N 

LM18SSN 

LM1320H 

LM1850N 

LM1B89N 

LMIII1N 

LH2SCP3H 

LM2901N 

LM2017H 

CA3013T 

CA30I6T 

CA3021T 

BASOiai 

CA3035T 
CA3O30T 

BpaOaM 

LM3063N 
CMOBftN 

C*5K», 
CA3082K 



CA30B0T 
CA3061M 
CA3082H 

CA30B3N 
CA30B6H 
CA306ON 
CA308SK 

OA3130T 
CA3140T 
CA3146H 
CA3160T 

CA3100U 
CA3410N 
UC34JSH 
MCi,K;i 
S03524N 
CA3CCON 

lm :>:•:' i 

LM3SOSN 

LM3000N 

LM3914N 

LM301S11 

IMW10M 

BC413IN 

RC4136H 

BC41S1N 

RC4I94TK 

RC4195TK 

LLN2001 

ULN5003 

SH75450N 

6N75451K 

SN75452N' 

SH7S453N 

SNr545JN 

3N75401N 

SH7HS2N 

SM75493N 

SN754S4N 

TL404CN 

TL493CP 



88 
310 

1.78 

:o 

260 

2.55 
2.10 
1.08 
3.49 
2.BB 
2.75 
1.29 
1.29 
1.4S 
3.1S 
3.19 
486 
9.49 
1-29 
1.69 



.SO 
2.09 
3.40 
1.00 
130 
1.10 
2.40 
1.10 
195 

SO 
1.40 
396 
3.95 
3.30 

60 
1.10 

98 
3.76 
386 
375 
295 
1.10 
3.70 
4.95 
540 
1.25 
1.60 

.59 

35 

.48 



89 

420 



743124 
743133 
74S134 
74S13S 
745136 
743 ■ 99 
743139 
74S140 
74SI61 
743163 
743157 
74S1SD 
743160 
74S174 
743175 
74S18S 
74S194 
74S105 
74S199 
74S240 
743241 
74S242 
74S243 



M8344 9289 

74S261 1^36 

743263 135 

743257 129 

74S268 129 

743260 .75 

74S2B0 2.79 

743287 209 

743268 2.56 

74S373 3.10 

74S3T4 3.10 

743387 2.T6 

743471 7.06 

74S4T2 7.06 

74S473 7.06 

743474 0.95 

74S475 006 

74S670 5.75 

743671 5.76 

74S572 8.05 

74S5T3 6.06 

745340 2.00 

7.1^>r 200 



DIP 
SWITCHES 



SPM-tlW * .tt 

4PoaJliLyi itfi 

SPoaifion 123 

6 Position 1.35 




7PC4llr0fl SI 39 

apoaHron 1 4a 

9P0iltk>n 1.« 

lOPoslllori 1.B3 



MUFFIN* FAN 

The dopenrj8d>is. low 
cost largesi eetlhrvg fan 

f of consmcrciaJ cooling 
applications. 
• 1 QScfrn free d*t delivery 
*4 6e-Bq x1 50" deep 
WelQTir.- 17 or 

SPEGUL rHJRCRASE 

iS* $9.50« 






EOUT SPECIALS 



1-4411 

F4L£Bea 
74LS377 

74LS241 
H2S9 
&5fi1 RAM 



57.95 
3/1.99 

2/1 -90 
8.96 
2-fiS 



LM733CN J/199 
LM323K 39* 



6671 A 

2768EPROM 
1902 

ZWACPU 
WS2 



U95 
3 95 
0.96 
2.B6 

a as 

496 

CS5- 
595 



nOBOACPU £29fi 

2102 RAM .75 

-WOO RAM 140' 

2732 605 

UPD410 2M 

UPD41 1 2-96 

2709 E PROM 8/29..S5 

2t14 1/1450 



S027CR! 
2901 
SOlW 
MM 5320 
9131 RAM 

■■ mm :.:■;.; 
10415 



49.95 
3.96 
3.96 
599 
1.99 
199 
4 95 



B700M) 2/1 ftflfi 



TOLL FREE 

800-854-8230 

910-595-1565 



28 
23 



7400 1 .10 

7401 22 

7402 22 

7403 22 

7404 22 
7406 83 
7406 
7407 
7406 
7400 
7410 

7411 .20 

7412 20 
7412 30 
7414 .50 

7416 29 

7417 20 

7420 22 

7421 38 

7422 20 

7423 20 

7425 .20 

7426 20 

7427 88 

7429 43 

7430 23 
7432 20 
7437 .26 



7438 

7439 

7440 

7441 

7442 

74« 

7444 

7445 

7446 

7447 

7448 

7450 

7461 

7453 

7454 

7460 

7460 83 

7470 20 

7472 ,20 

7473 .34 

7474 84 



74LSOOJ 

74L501 

74LS02 

74L303 

74LS04 

74LS05 

74LSOS 

74LS00 

74LS10 

74L311 

74LS12 

74LS13 

74LS14 

74L315 

74LB20 

74LS21 

74LS22 

74LS26 

74LS27 

74LS29 33 

74LS30 26 

74LS32 

741333 

74L337 

74LS39 

74LS40 

74LS42 

7*347 

7*846 

74LS5I 

74LS54 

T4LSS5 

74L373 

74LS74 

74LS75 59 

74LS74 44 

74LS79 46 

74LS83A .79 

74LS86 l.tO 

74LS85 -15 

74L593 .57 

74LS92 .75 

74LS83 78 

74LS05 83 

74LS9S 98 

74LS107 45 

74LS100 46 

74LSI12 43 



4000 ', 36 

4001 ,36 

4002 ,35 
4008 105 

4007 26 

4008 130 
4O00 45 

4010 45 

4011 35 

4012 li 

4013 .45 

4014 1.30 

4015 116 

4016 80 

4017 1 10 

4018 .90 
4010 45 

4020 1 10 

4021 1 10 

4022 1.16 

4023 20 

4024 75 

4025 25 
4027 66 
4029 85 

4029 1 29 

4030 .46 

4031 3 25 

4032 2.16 
4034 3.2J 
4036 « 



74191 s 86 

74182 80 
74163 87 

74194 .87 
74196 37 
74168 1.20 
74167 186 
74170 109 

74172 476 

74173 .79 

74174 80 

74176 35 
74178 .75 

74177 .76 
74170 1.34 
74190 76 
74161 1,75 
741B2 .75 
74184 226 
74196 2.25 
74180 9.96 
74188 3 90 
74180 1.16 
74101 1.15 
T4102 96 

74183 88 
74104 .93 

74195 .68 

74196 96 
74107 86 
74103 130 

74199 1.30 
74221 1.10 
74261 95 
74273 1.05 
74276 180 
74278 .75 

74283 140 

74284 380 

74285 380 

74200 1.26 
74208 .95 
74385 68 
74335 .98 
74387 68 
74368 .98 
74300 1.46 
74393 180 
74490 1.90 



74L3113I 43 74L3Z483220 

74LS114 .43 74LS247 1.10 

74L3122 .55 74LS248 1.10 

74LS123 1 10 74LS240 1.10 

74L3124 135 74LS251 1» 



7475 I 38 

7478 34 

7470 460 

7480 49 

7432 95 

7483 86 

7488 86 

7486 .35 

7430 1.75 

7490 30 

7«1 .57 

7492 45 

7483 46 

7494 80 

7495 65 
7498 .69 
7497 280 
74100 2.90 

74107 32 

74108 .37 
74116 186 

74121 .29 

74122 .30 

74123 SO 
74125 30 
74129 .44 
74128 50 
74132 90 

74138 .75 

74139 88 

74141 .70 

74142 29S 

74143 286 

74144 296 

74145 .62 
74147 1.06 

74146 180 
74150 1.00 
74161 .67 

74152 .67 

74153 .67 

74154 1.19 
74165 7B 
74156 -76 
74167 ,60 
74163 1.66 

74159 240 

74160 88 



74LS125 
74LS129 
74LS132 79 
T4LS138 49 
74L313B 

pfc&ias 



74LS253 1.40 
52 74LS2ST 86 
74LS2S3 96 
74LS269 296 
74LS290 85 
74LS261 248 



74L3146 125 74LS206 
74LS14S 1.49 74LS273 1.75 



74LS151 
74LS153 



79 74LS275 440 
.79 74LS279 



74LS161 1.70 74L32S3 90 

74LS155 1.19 74LS2S0 80 

74LS156 89 74LS233 80 

74L3157 85 74LS295 1.10 

74LS15B 75 74LS296 1.19 

74LS160 106 T4L3324 1 .75 

74LS161 1.16 74LS347 18S 

74L3182 1.05 74LS348 1.95 

74LS183 105 74LS362 1 13 

74LS184 1.19 74LS363 1.18 

74LS166 39 74L3363 1.40 

74LS188 245 74LS366 80 

74LS188 1.1S 74LS366 80 

74L3100 1.15 74LS397 .60 

74LS170 1.99 74L8368 90 

74LS173 89 74L3373 1B0 

74L3174 30 74LS374 MB 

74LS175 39 74LS375 .90 

74LS181 280 74LS377 186 

7<LS100 1.15 74LS335 1.96 

74L319I 1.T5 7HtLS3B6 .65 

74L3102 .05 74LS300 185 

7413103 « 74L3393 1.96 

74L3104 1.15 74L3306 1.70 

74L3105 .86 74LS399 235 

74LS106 80 74L3424 295 

74L3107 88 74L9663 17S 

74L3221 1,15 74L5670 2.29 

74LS240 199 61LS96 190 

74LS242 1.99 SILS58 180 

74LS210 189 B1LS07 160 

74L3244 ] 49 61 Le08 1.60 

roiuME nicmi 



4037(1.06 
4040 1,29 



4041 
4042 
4043 



1 25 

85 
65 



4046 1.75 

4047 1 2S 



4050 89 

4051 1.10 

4052 1.10 
4063 1.10 
4056 3.05 
4056 285 
4050 0.25 
4060 1 39 
4066 75 
4089 35 
4O70 40 
«71 35 

4072 36 

4073 35 

4075 35 

4076 120 

4077 36 

4078 35 

4081 35 

4082 36 
4088 IBS 



Toll FIEE 

4039 62.85 

4003 99 

AOSi 206 

4098 289 

4039 286 

14408 1296 

t4400 1298 

14410 1286 

14412 1296 

14415 896 

14410 488 

4501 39 



4502 

4503 

4505 

4508 

4507 

4509 

4810 

4611 

4812 

4616 

4616 

4815 

4820 

46S6 

45S8 

4568 

60005 

30C97 



1 98 



Mailorder p.o Boi 17329 train*. CJ 52713 

H (till: 1 3 1 DB E. E dinger. Sani a Ana C fl 927G a 
17141 558-8813 

542 1*. Trimble, San Joic. CA 95131 
[4081 S46 7010 



nimfe UO CuhnK-l Ch*e». BtVih W«. rttrwul 



Le*r,M W* c«*« cvd at vni IM? CB hM 3% 

i»*ucn*r*r a enHler Ud 1 0S Ipr l»»4jn cfOm &■ 
U9 PaK«1 r\W Uwit Ta*»C«>ri* r«rrnfari NOCOOl 
Prtee* *ufc*KT to ctunoi <tMnou\ nabec Some rienw 

«j(3«JKll0priri4-ii*i* W»ro!ter>iB!h»ri^lloi* J Jl(,[ili,1ii 

■mini lirtinir ftetw ej*k*4 mtt v+tf 
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CIRCLE 80 ON FREE INFORMATION CARD 



133 



HI 


Rfl 


64K DYNAMIC 


H II 


\3H 


200 IMS 




STATIC RAMS 




2101 


256x4 


(450ns) 


1.95 


5101 


256 I 4 


(450ns) (citiosj 


3.95 


2102-1 


1024* 1 


(4S0n«) 


.89 


2102L-4 


1024 k 1 


(450m) (LP) 


.98 


2102L-2 


1 024 i 1 


(250nt) (LP) 


1.49 


2111 


256 i 4 


(450 ns) 


2.49 


2112 


256x4 


(450nt) 


2.99 


2114 


1024 14 


(450 m) 


8/9.95 


2114L-4 


1024« 4 


(450r») (LP) 


8/12.95 


2114L-3 


1024 I 4 


(300ns) (LP) 


6/13.45 


2114L-2 


1024 I 4 


(200ni) (LP) 


6/13.95 


2147 


4096 x 1 


(SSni) 


4.95 


TMS4044-4 


4096 x 1 


(450ns) 


3.49 


TMS4044-3 


4096 i 1 


(300 ns) 


3.99 


TMS4044-2 


4096 i 1 


(200 m) 


4.49 


MM11> 


1024 I 6 


(250ns! 


9.95 


TMM2Q1 6-200 


2048 i 8 


(200m) 


4.15 


TMM2016-150 


2046 I 8 


(150n.) 


4.95 


TMM2016-1OO 


2048 i 8 


(lOOnt) 


6.15 


HM6116-4 


2046 I 8 


(200 Si) (em oi) 


4.75 


HM6118-3 


2048 i 8 


{150ns| lemosl 


4.95 


HMG116-2 


2046 I 8 


(120ns) (cross) 


8.95 


HM6116LP-4 


2048 i 8 


(200ns) (cmosl(LP) 


5.95 


HM6116LP-3 


2046 X 8 


(150ns) (cmo>)(LP) 


6.95 


HM5116LP-2 


2048 i a 


(120n>) (cniDt)(LP) 


10.95 


Z-6132 


4096 X 8 


(300ns) (Qttst) 


34.95 


LP Lc 


iw Power 


Qltil Quasi-Sloln 





| 2KX8 STATIC 
200 NS 



DYNAMIC RAMS 



TMS4027 

UPD411 

MM 5280 

MK410B 

MM5298 

4116-300 

4116-280 

4116-200 

4116-150 

4116-120 

2118 

4164-200 

4164-150 



4096 X 1 

4096 ■ 1 

4096 X 1 

8192x1 

8192 x 1 

16384 x 1 

16384* 1 

16384 x 1 

16384 x 1 

16384 X 1 

16384 i 1 

65536 X 1 

65536 i 1 



(250ns) 

(300ns) 

(300ns) 

(200ns) 

(250ns) 

(300ni) 

(250ns) 

(200ns) 

(150ns) 

(120ns) 

(150ns) (5v) 

(200ns) (5v) 

(150ns) (5v) 



1.99 

3.00 

3.00 

1.95 

1.85 

8/11.75 

8/11.95 

9/12.95 

B/14,95 

6/29.95 

4,95 

5,95 

B.95 



5V - single S volt supply 



EPROMS 



1702 


256 X 8 


(lus) 


4.50 


2708 


1024 x a 


(450ns) 


3.95 


2756 


1024 X 9 


(450ns) (5») 


5.95 


2716 


2049 x 9 


(450ns) (5v) 


3.95 


2716-1 


2048 x a 


(350ns) (5») 


5.95 


TMS2516 


2049 xB 


(450nt) (5v) 


5.50 


TMS2716 


2048 X 8 


(450ns) 


7.95 


TMS2532 


4096 x 8 


(450ns) (5*) 


5.95 


2732 


4096 X 9 


(450ns) (5vi 


4.95 


2732-250 


4096 x B 


(250ns) (i.vi 


8.95 


2732-200 


4096 x a 


(200ns) (Sir) 


11.95 


2764 


8192 x B 


(450ns) (5y) 


9.95 


2754-250 


8192 x 6 


(250ns) (Sir) 


14.95 


2764-200 


8192 x B 


(200ns) (5v) 


24.95 


TMS2564 


8192 X 9 


(450ns) (5v) 


17.95 


MC69764 


8192x9 


(450ns) (5v}(24 pin) 


39.95 




5v Sin 


Ola 5 Vol! Supply 





EPROM ERASERS 



PE-14 

PE-14T 

PE-24T 

PL-265T 
PR-12ST 
lPR-320 



Capacity 
Timer Chip 



x 
x 

X 
X 
X 



6 
6 
9 

20 
16 
32 



Intensity 
(uW/Cm 1 ) 

5,200 

5,200 

6,700 

6,700 

15,000 

15,000 



83.00 
119.00 
175.00 
255.00 
349.00 
595.00 . 



Z-80 
2.5 Mhz 

Z BO-CPU 
ZS0-CTC 
Z80-OAP.T 
Z80-DMA 

zao-pio 

Z80-SIO/0 

zaD-sio/i 

Z80-SIO/2 
ZB0-SIO/9 

4.0 Mhz 

2 BOA-CPU 
ZS0A-CTC 

ZB0A-DART 

ZSOA-DMA 

Z80A-PIO 

Z80A-S1O/0 

Z80A-S1O/1 

Z80A-SIO/2 

ZBOA-SIO/9 

6.0 Mhz 

Z80B-CPU 11.95 

ZBOB-CTC 13.95 

ZBOB-PIQ 13.95 

ZBOB-DART 19.95 

ZILOG 

26132 34.95 

L.Z8671 39.95 



CRYSTALS 



3.95 
4.49 
10.95 
14.95 
4.49 
16.95 
16.95 
18.95 
16.95 



4.95 
4.95 

11.95 
16.95 

4.95 
16.95 
16.95 
16.95 
16.95 



32.768 Mil 

1.0 mhz 

1.8432 

2.0 

2.097152 

2.4576 

3.2766 

3.579535 

4.0 

5.0 

5.0688 

5.185 

5.7143 

6.0 

6.144 

6.5536 

S.O 
10.0 

10.738635 
14.31818 
15.0 
16.0 
17.430 
1B.D 
16.432 
20.0 
22.1164 
.32.0 



1.95 
4.95 
4.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.96 
3.95 
3.95 
3.95 J 



CRT 




CONTROLLERS I 


6845 


14.95 1 


8SS45 


19.95 1 


HO46505SP 


15.95 1 


6847 


11.95 1 


MC1372 


6.95 1 


68047 


24.95 1 


8275 


29.95 1 


7220 


99.95 1 


CRT5027 


39.95 1 


CHT5037 


49.95 1 


TMS9919A 


39.95 1 


DPB350 


49.95J 



8000 




8035 


5.95 I 


8039 


6.95 I 


1NS-8060 


17.95 I 


INS-8073 


24.95 I 


8080 


3.95 I 


8065 


5.95 I 


eoasA-2 


11.95 I 


8086 


29.95 I 


8087 


CALL I 


aoas 


39.95 I 


8089 


89.95 I 


8155 


6.95 I 


8155-2 


7.95 1 


8156 


6.95 1 


6185 


29.95 1 


8185-2 


39.95 1 


8741 


39.95 1 


8748 


24.95 1 


8755 


24.95 I 



8200 



8202 
8203 
8205 
821 2 
9214 
8216 
8224 
8226 
8228 
8231 
8237 
B237-5 
8238 
8243 
9250 
B251 
9253 
S253-5 
8255 
B255-5 
8257 
B257-5 
8259 
8259-5 
8271 
8272 
B275 
6279 
B279-5 
8282 
B283 
9284 
B289 
9287 
B2SB 
,9289 



24.95 

39.95 

3.50 

1.80 

3.B5 

1.75 

2.25 

1.80 

3.49 

call 

19.95 

21.95 

4.49 

445 

10.95 

4.49 

6.95 

7.95 

4.49 

525 

7.95 

8.95 

6.90 

7.50 

39.95 

39.95 

29.95 

8.95 

10.00 

6.50 

650 

5.50 

6.50 

6.50 

25.00 

49.95 





DISC 




CONTROLLER 


1771 




16.95 1 


I 1791 




24.95 1 


1793 




26.95 1 


I 1795 




49,95 1 


1797 




49.95 1 


I 2791 




54.95 1 


1 2793 




54.95 1 


1 2796 




59.95 1 


1 2797 




59.95 


I 6B43 




34.95 1 


1 9272 




39.95 


1 UPD7S5 


39.95 1 


1 1691 




17.95 


12143 




18.95 I 



6800 



60000 
6600 
6602 
6908 
6B09E 
6809 
6910 
6820 
6821 
6828 
6840 
6843 
6844 
6845 
6847 
6850 
6B52 
6860 
6862 
6875 
6B80 
6683 
66047 
66438 
6800 ■ 



59.95 

3.95 

7.95 

13.90 

19.95 

11.95 

2.95 

4.35 

3.25 

14.95 

12.95 

34.95 

25.95 

14.95 

11.95 

3.25 

5,75 

9.95 

11.95 

6.95 

2.25 

22.95 

24.95 

19.95 

1MHZ 



6BB0O 


10.95 


6BB02 


22.25 


68B09E 


29.95 


66B09 


29.95 


6BB10 


6.95 


69B21 


8.95 


6BB45 


19.95 


6BB50 


5.95 


6BHO0 ■ 2 MHZ 




6500 




1 MHZ 




6502 


■1.95 


6504 


6.95 


6505 


6.95 


6507 


9.95 


6520 


4.35 


6522 


7.95 


6532 


9.95 


6545 


22.50 


6551 


11, B5 


2 MHZ 




6502A 


6.95 


6522A 


9.95 


6532A 


11.95 


654SA 


2T.95 


6551 A 


11.95 



UARTS 



AY3-1014 

AY5-1013 

AY3-1015 

PT1472 

TH1602 

2350 

2651 

TMS6011 

IM6402 

IM6403 

IN 58250 



6.95 
3.95 
6.95 
9.95 
3.95 
9.95 
8.95 
5.95 
7.95 
8.95 
10.95 



KEYBOARD 
CHIPS 

AY5-2376 11.95 

LAY5-3600 11.96. 



[CONNECTORS 1 

RS232 MALE 2.50 

RS232 FEMALE 3.25 

P.S232HOOD 1.25 

Ls-10OST 3.95 J 



GENERATORS 


BIT-RATE 


MC14411 


11.95 


BR1941 


11.95 


4702 


12.95 


COM5016 


16.95 


COMB116 


10.95 


MM5307 


10.95 


FUNCTION 


MC4024 


3.95 


LM566 


1.49 


XR2206 


3.75 


803 a 


3.95 



74L5D0 
74LS01 
74LS02 
74LS03 
74LS04 
74LS05 
74 L SOS 
74LS09 
74LS10 
74LS11 
74LS12 
74LS13 
74LS14 
74LS15 
74LS20 
74LS21 
74LS22 
74LS26 
74LS27 
74LS28 
74LS30 
74LS32 
74LS33 
74LS37 
74LS39 
74LS40 
74LS42 
74LS47 
74LS4B 
74LS49 
74LS51 
74LS54 
74LS5S 
74LS63 
74LS73 
74LS74 
74LS7S 
74LS76 
74LS79 
74LSB3 
74LS65 
74LS86 
74LS90 
74L591 
74LS92 
74LS93 
74LS95 
74 L 396 
74LS107 
74LS109 
74LS112 
74LS113 
74LS114 
74LS122 
74LS123 
74LS124 
74LS125 
74LS126 
74LS132 
74LS133 
74LS136 
74LS137 
74LS13S 
74LS139 
74LS145 
74LS147 
74LS148 
74LS151 
74LS153 
74LS154 
74LS155 
MLS 156 
74LS1S7 
74LS15B 
74LS160 
74LS161 
74LS162 
74LS163 
74LS164 
74LS165 
74LS166 
74LS16B 
71LS169 
, 74LS170 



74LS00 



.24 
.26 
.25 
.26 
.24 
.25 
.26 
.29 
.25 
.36 
.35 
.45 
.59 
.35 
.25 
.29 
.25 
.29 
.29 
.35 
.25 
.29 
.55 
.35 
.35 
.25 
.49 
.75 
.75 
.7S 
.25 
.29 
.29 
1.26 
.39 
.35 
.39 
.39 
.49 
.60 
.69 
.39 
.55 
.89 
.55 
.55 
.75 
.99 
.39 
.39 
.39 
.39 
.39 
.45 
.79 
2.90 
.49 
.49 
.59 
.59 
.39 
.99 
.66 
.55 
1.20 
2.49 
1.35 
.55 
.55 
1.90 
.69 
.69 
.65 
.59 
.69 
.65 
.69 
.65 
.69 
.95 
1.95 
1.75 
1.75 
1.49 



74LS173 

74LS174 

74LS17S 

74LS161 

74LS169 

74LS190 

74LS191 

74LS192 

74LS193 

74LS194 

74LS195 

74LS196 

74LS197 

74LS221 

74LS240 

74L5241 

74LS242 

74LS243 

74LS244 

74LS245 

74LS247 

74LS24S 

74LS249 

74 L 5251 

74LS253 

74LS257 

74LS258 

74LS256 

74LS260 

74LS266 

74LS273 

74 L 5,27 5 

74LS279 

74tS!80 

7JLS2B3 

74LS290 

74LS293 

74LS295 

74LS29S 

74LS299 

74LS323 

74LS324 

74LS352 

74LS353 

74LS363 

74LS364 

74LS36S 

74LS366 

74LS367 

74LS36B 

74LS373 

74L8374 

74LS377 

74LS37B 

74LS379 

74LS385 

74LS3B6 

ML S3 90 

74LS393 

741.8395 

74LS399 

74LS424 

74LS447 

74LS490 

74LS624 

74L5540 

74LS645 

74L3668 

74LS669 

74LS670 

74LS674 

74LS682 

74LS6B3 

74LS684 

74LS6S5 

74LS686 

74LS6B9 

74LS763 

B1LS95 

61LS96 

81L597 

B1LS99 

25LS2521 

25LS25S9 



.69 
.56 

.55 

2.15 

B.95 

.69 

.99 

.79 

.79 

.69 

.69 

.79 

.70 

.89 

.95 

.99 

.99 

.94 

.99 

1.49 

.75 

.99 

.99 

.59 

.59 

.59 

,59 

2,75 

.59 

.55 

1.49 

3.35 

.49 

1.98 

.69 

.89 

,69 

.99 

.89 

1.75 

3.50 

1.75 

1.29 

1.29 

1.35 

1.95 

.49 

.49 

.45 

.45 

.99 

.99 

1.39 

1.18 

1.35 

1.90 

.45 

1.19 

1.19 

1.19 

1.49 

2.95 

.37 

1.95 

3.99 

2.20 

2.20 

1.69 

1.89 

1.49 

9.65 

3.20 

3.20 

3.20 

3.20 

2.40 

3.20 

24.95 

1.49 

1.49 

1.49 

1.49 

2,80 

4.25 



JDR Microdevices 

1224 S. Bascom Ave, • San Jose, CA 95128 
(408) 995-5430 • Telex 171-110 



1983 JDH MICRODEVICES, INC. 



VISIT OUR RETAIL STORE 

HOURS: M-W-F, 9-5 T-Th., 9-9 Sat 11-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TEH MS; For shipping Include $2 lor UPS Ground or S3 lor UPS Blue 
Label Air. item* over 5 pound! require additional shipping charges. 
Foreign order*. Include suff Idem a mount for shipping. There It a $10 
minimum order. Bay Area and Lot Angeles Counllei add 6' ^% Sales 
Tax. Other California resident* add 6 fl .» Sales Tarn. We reserve the 
right to substitute manufacturer. Not responsible for typographical 
errors. Prices are sub|ect to change without notice We wilt match or 
beal any compel) tor's price provided It Is not below our coil. 



CIRCLE 41 ON FREE INFORMATION CARD 



21 14 mm 8/$9" 21 14 kons 8/$10»5 





7400 




7400 


.19 


74132 


.45 


7401 


,19 


74136 


.50 


7402 


.19 


74141 


.65 


7403 


.19 


74142 


2.95 


7404 


.19 


74143 


2.95 


7405 


.29 


74145 


.60 


7400 


.29 


74147 


1.75 


7407 


M 


74148 


1.20 


7408 


.24 


74150 


1.35 


7408 


.19 


74151 


.55 


7410 


.19 


74152 


.85 


7411 


,25 


74153 


.55 


7412 


.30 


74154 


1.25 


7413 


.35 


74155 


.75 


7414 


.49 


74156 


.65 


7416 


.2$ 


741 S7 


.55 


7417 


.25 


74158 


1.85 


7420 


.19 


74160 


.85 


7421 


.35 


74161 


.69 


7422 


.35 


74162 


.85 


7423 


.29 


74163 


.69 


7425 


.29 


74164 


.85 


7-126 


.29 


74165 


.65 


7427 


.20 


74166 


1.00 


74 28 


.45 


74167 


2.95 


7430 


.19 


74170 


1.65 


7432 


.29 


74172 


5.95 


7433 


.45 


74173 


.75 


7437 


.29 


74174 


,89 


7438 


.29 


74175 


.89 


7440 


.19 


74176 


.89 


7442 


.49 


74177 


.75 


7443 


.65 


74178 


1.15 


7444 


.69 


74179 


1.75 


7445 


,69 


74 180 


.75 


7446 


.69 


74181 


2.25 


7447 


,69 


74182 


.75 


7448 


.69 


74184 


2.00 


7450 


.19 


74185 


2.00 


7451 


43 


74190 


1.15 


7453 


.23 


74191 


1.15 


7454 


,23 


74192 


!79 


7400 


.23 


74193 


.79 


7470 


,35 


74194 


.85 


7472 


,29 


74195 


.85 


7473 


.34 


74196 


.79 


7474 


,33 . 


74197 


.75 


7475 


.45 


74198 


1.35 


7476 


,35 


74199 


1.35 


7480 


Jt 


74221 


1.35 


7481 


1.10 


74246 


1.35 


7482 


.95 


74247 


1.25 


7483 


.50 


74248 


1.85 


7485 


.59 


74249 


1.95 


7486 


,35 


74251 


.75 


7489 


2.15 


74259 


2.25 


7490' 


.35 


74265 


1.35 


74 81 


.40 


74273 


1.95 


7492 


.50 


74278 


1.25 


7493 


.35 


74279 


.75 


7494 


.85 


74293 


2.00 


7495 


.55 


74284 


3.75 


74 96 


.70 


74295 


3.75 


7497 


2.75 


74290 


.95 


74100 


1.75 


74293 


.75 


74107 


.30 


74298 


.85 


74109 


.45 


74351 


2.25 


74110 


.45 


74365 


.85 


74111 


.55 


74366 


.65 


74116 


1.55 


74367 


.65 


74120 


1.20 


74368 


.65 


74121 


.29 


74378 


2.20 


74122 


.45 


74390 


1.75 


74123 


.49 


74393 


1.35 


74125 


.45 


74425 


3,15 


74126 


,45 


74426 


.85 


74128 


.55 


74490 


2.55 



LINEAR 



RCA 



CLOCK 
CIRCUITS 

MM5314 4. 

MM5369 3. 

MM5375 4. 

MM58167 8. 

MM58174 11. 

MSMSS32 6. 



LM301 

LM301H 

t_M307 

LM306 

LM30BH 

LM309H 

LM309K 

LM310 

LM311 

LM311H 

LM312H 

LM317K 

LM317T 

LM318 

LM318H 

LM319H 

L.V.313 

LM320(» 

LM322 

LM323K 

LM324 

LM329 

LM331 

LM 3.5-1 

LM335 

LM336 

LM337K 

LM337T 

LM339K 

LM339 



LM340 (is 
I LM348 

■ LM350K 
I LM350T 

■ LM3SB 
LM359 
LM376 
LM377 
LH378 
LM379 
LM380 
LM360N.1 

> LM361 
LM3B2 
LM383 
LM3B4 
LM386 
LM387 
LM389 
LM390 
LM392 
LM394H 
LM399H 
NE531 
NES55 
NE555 
NE558 
NE561 
NE564 
.99 LM565 

H ' TO-S CAN 



74SO0 

74S02 

74S03 

74S04 

74S05 

74S0S 

74S09 

74S10 

7-S1 I 

74S1S 

74S20 

74S22 

74S30 

74S32 

74S37 

74S38 

74S40 

74S51 

74S64 

74S65 

74S74 

74S85 

74366 

74S112 

74S113 

74S114 

74S124 

74S132 

74S133 

74S134 

74S135 

74S139 

74S139 

74S140 

74S151 

74S153 

74S157 

74S159 

74S161 

74S162 



74S00 

.32 74S163 

.35 745168 

.35 74S169 

.35 74S174 

.35 74S175 

.35 745181 

.40 74S1S2 

.35 74S188 

.35 74S189 

.35 74S194 

.35 74S195 

.35 745196 

.35 74S197 

.40 74S201 

.88 74S225 

.85 74S240 

.35 74S241 

.35 74S244 

.40 74S251 

.40 74S253 

.50 74S2S7 

1.99 74S258 

■SO 74S260 

.50 74S274 

.50 74S27S 

.55 74S280 

2.75 74S2B7 

1.24 745 288 

,45 74S289 

.50 74S301 

.89 74S373 

.85 74S374 

.85 74S3S1 

.55 74S387 

-95 74S412 

.95 74S471 

.95 74S472 

.95 74S474 

1.95 74S482 

1.95 74S570 
74S571 



r INTERSIL 


ICL7103 


9.50 


ICL7106 


9.95 


ICL7107 


12.95 


ICL7660 


2.95 


ICL8D38 


3.95 


ICM7207A 


5.59 


[l CM 7208 


15.95 I 



9000 



9316 
9334 
9368 
9401 
9601 
9602 
i 96S02 



LM566 

LM567 

NE570 : 

NE571 ! 

NE592 I 

LM709 

LM710 

LM711 

LH723 

LM723H 

LM733 

LM741 

LM741N-14 

LM741H 

LM747 

LM748 

LM1014 I 

LM1303 1 

IM1310 1 

MC1330 1 

MC1349 1 

MC1350 1 

MCI 358 1 

MC1372 ( 

LM1414 1 

LM1458 

LM1488 

LM1489 

LM1496 

LM15S8H ! 



I LM1800 

I LM1S12 

i LM1830 

i LM1S71 

i LM1872 

) LM1S77 

i LM1S89 

I LM1596 

I ULN2003 

I LM2877 

1 LM267S 

i LM2900 

i LM2901 

> LM3900 
I LM3905 
I LM3909 

> LM3911 
i LM3914 
I LM3915 
I LM391 6 
! MC4024 
I MC4044 
I RC4136 
i RC4151 

I LM4250 

I LM4500 

I RC4SS8 

I LM 13380 

i LH13600 

I LM13700 

K = TO-3 



rTcSOCKETSl 




1-99 


100 


8 pin ST 


.13 


.11 


14 pin ST 


.15 


.12 


16 pin ST 


.17 


.08 


13 pin ST 


.20 


.18 


20 pin ST 


.29 


.27 


22 pin ST 


.30 


.27 


24 pin ST 


.30 


.27 


28 pin ST 


.40 


.32 


40 pin ST 


.49 


.39 


64 pin ST 


4.25 


call 


ST " SOLDERTAIL 


8 pin WW 


.59 


.49 


14 pin WW 


.69 


.52 


16 pin WW 


.49 


.49 


18 pin WW 


.99 


.90 


20 pin WW 


1.09 


.98 


22 pin WW 


1.39 


1.28 


24 pin WW 


1.49 


1.35 


28 pin WW 


1.69 


1.49 


40 pin WW 


1.99 


1.80 


WW = WIREWRAP 


16 pin ZIF 


6.75 


call 


24 pin ZIF 


9.95 


call 


28 pin ZIF 


10.95 


call 


ZIF = TEXTOOL 


i (Zero Insertion Fc 


'«) J 



[LED LAMPS 

1-99 100-up 



CA3023 S 

CA3039 1 

CA 3046 1 

CA 3059 ! 

CA 3050 ; 

CA 3065 1 

CA 3080 1 

CA 3081 1 
CA3 



TL494 

TL49S 
TL497 
75107 
75110 
75150 
75154 
75186 
75169 



CA3062 
CA 3083 
CA 3086 
CA 3089 
CA 3096 
CA 3130 
CA3140 
CA3146 
1.19 



Tl 



75365 
75450 
75451 
75452 
75453 
75454 
75491 
75492 
75493 
.89 



Bl FET 



TL071 
TL072 
TL074 
TL081 
TL082 
TL083 



TL0S4 
LF347 
LF351 
LF353 
LF35S 
LF356 
1.40 





VOLTAGE 




REGULA 


7805T 


.75 


790ST 


B5 


T808T 


.75 


7908T 


.85 


7B12T 


.75 


791 2T 


B5 


78 1ST 


,75 


791 5T 


.85 


7824 T 


.75 


7924 T 


B5 


7S05K 


1.39 


7905 X 


1.49 


7B12K 


1.39 


791 2K 


1.49 


7815K 


1.39 


791 5K 


1.49 


7B24K 


1.39 


7924 K 


1.49 


7BL05 


.69 


79L05 


.79 


7SU2 


.69 


79L12 


.79 


7BL15 


.69 


79L15 


.79 


7BH0SK 


9.95 


LM323K 


4.95 


78H12K 


9.95 


UA78S40 


1.95 


1 


■ TO-220 


K - TO-3 






L ■ 


TO-92 





DIP 
SWITCHES 

4 POSITION .85 I 

5 POSITION .90 | 

6 POSITION 

7 POSITION .! 
I 8 POSITION 



~ LED DISPLAYS 




HP 5082-7760 


.6" 


CC 


1.29 


MAN 72 


.3" 


CA 


.99 


MAN 74 


.3" 


CC 


.99 


FND-3S7 {3591 


.375" 


CC 


1.25 


FND-500 (503) 


.5" 


CC 


1.49 


. FND-507 (S10| 


.5'' 


CA 


1.49 J 



INTERFACE 


8T26 


1.59 


BT26 


1.89 


BT95 


.89 


ST96 


.89 


8T97 


.89 


8T98 


.89 


DM8131 


2.95 


□ P8304 


2.29 


DSB835 


1.99 


DS8B36 


.99 


MISC. 




ULN2003 


2.49 


3242 


7.95 


3341 


4.95 


MC3470 


4.95 


MC3480 


9.00 


11C90 


13.95 


95H90 


7.95 


2513-001 UP 


9.95 


2513-002 LOW 


9.95 



EXAR 



DATA ACQUISITION 



XR 2206 
X R 2207 
XR 2208 
XR 2211 
XR 2240 



3.75 ■ AOC0800 
3.75 ■ AOC0804 
3,75 ■ ADC 0809 
5.25 ■ ADC0817 

3. 25 J 1 DAC0SOO 



DACOBOB 2.95 

D AC 1020 6.25 

DAC1022 5.95 

MC140BL6 1.95 

MC1408L8 2.95 



4000 

4001 

4002 

4006 

4007 

400B 

4009 

4010 

4011 

4012 

4013 

4014 

4015 

4016 

4017 

4018 

4019 

4020 

4021 

4022 

4023 

4024 

4025 

4026 

4027 

4028 

4029 

4030 

4034 

4035 

4040 

4041 

4042 

4043 

4044 

4046 

4047 

4049 

4050 

4051 

4053 

4OB0 

4066 

40B8 

4069 

4070 

4071 

4072 

4073 

4075 

4076 

4078 

4081 

4082 

4085 

40B6 

4093 

4098 

4099 

14409 

14410 

14411 

14412 

14419 

14433 

4502 

4503 

450B 

4510 

4511 

4512 

4514 

4515 

4516 

4518 

4519 

4520 

4522 

4526 



4527 

4528 

4531 

4532 

4538 

4539 

4541 

4543 

4553 

4555 

4555 

4581 

4582 

4584 

4585 

4702 

74 COO 

74C02 

74C04 

74 COB 

74C10 

74C14 

74C20 

74C30 

74C32 

74C42 

74C4B 

74C73 

74C74 

74C76 

74C83 

74C85 

74C86 

74C89 

74C90 

74C93 

74C95 

74C107 

74C150 

74C151 

74C154 

74C157 

74C1S0 

74C1S1 

74C162 

74C163 

74C1S4 

74C165 

74C173 

74C174 

74C175 

74C192 

74C193 

74C195 

74C200 

74C221 

74C373 

74C374 

74C901 

74C902 

74C903 

74C905 

74C906 

74C907 

74C90S 

74C909 

74C910 

74C911 

74C912 

74C914 

74C915 

74C91B 

74C920 

74C921 

74C922 

74C923 

74C925 

74C926 

74C928 

74C929 



SOUND CHIPS 


76477 


3.95 


764 89 


8.95 


AY3-8910 


12.95 


AY3-8912 


12.95 


MC3340 


I.49J 



ORDER TOLL FREE 

ALL MERCHANDISE 
IOO0/0 GUARANTEED 



800-538-5000 800-662-6279 

(CALIFORNIA RESIDENTS) 




VISA 



GALL US FOR VOLUME QUOTES 

19B3 JDR MICHODE VICES INC. 
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CABINETS FOR 5 1 /4" 

DISK DRIVES 
CABINET #1 '29.95 

* DIMENSIONS a'« x 5'*» x 3'*s" 

* COLOR MATCHES APPLE 

* FITS STANDARD 5V DRIVES. INCL 
SHUGART 

* INCLUDES MOUNTING 
HARDWARE AND FEET 

CABINET #2 s 79.00 

* COMPLETE WITH POWER SUPPLY. 
SWITCH, LINE CORD. FUSE & 
STANDARD POWER CONNECTOR 

* DIMENSIONS:11'jxS''iK3W 

* +5V @ 1 AMP, -12V @ 1.5 AMP 

* FITS STANDARD 5V DRIVES 

* PLEASE SPECIFY GRAY OR TAN 
NOTE: Pleate Include sufficient amount far 
■ hipping on above ilemv 



RESISTORS 

V. WATT 5% CARBON FILM ALL 

STANDARD VALUES 

FROM 1 OHM TO 10 MEG OHM 

50 PCS. SAME VALUE .025 

100 PCS. SAME VALUE .02 

1000 PCS, SAME VALUE .015 



BYPASS CAPS 

.01 UF DISC 100/6.00 

.1 UF DISC 100/8.00 

.1 UF MONOLITHIC 100/15.00 



CONNECTORS 1 

BS232 MALE 2. SO 1 


TRANSISTORS 


RS232 FEMALE 


3.25 1 


ZNIIt 


.50 


2N3772 


1,85 


RS232 FEMALE 




MPS911 


.25 


2N3903 


.25 


HIGHT ANGLE 5,25 I 


2N2102 


.50 


2N3904 


.10 


PS232 HOOD 


1.25 1 


2N221S 


.50 


2N390S 


.10 


S-1D0 ST 


3.95 1 


2N221BA 


.50 


2N4122 


.25 


S-100WW 


4.95 1 


2N2219 


.50 


2N4123 


.25 


44 pin ST 


2.95 1 


2N2219A 


.50 


2N4249 


.25 


44 pin WW 


4.95 1 


2N2222 


.25 


2N4304 


.75 


72 pin ST 


6.55 1 


PN2222 


.10 


2M4401 


,25 


72 pin WW 


7.95 I 


MPS2369 


.25 


2N4402 


.25 






2N24B4 

2N29D5 


.25 
.50 


2NJ403 
2NJ8S7 


.25 




1.00 


SWITCHES f 


PN2907 
2N3055 


.125 
,79 


2NS086 
PN5129 


.25 

,25 






305ST 


.59 


PNS139 


.25 


mini-toggle 




2N3393 


.30 


2N5209 


.25 






2143414 


.25 


2 N 5028 


.35 


minl-loggl* 
SPOT 




2N3S63 


.40 


2N6043 


1.75 




2N3S65 


.40 


2NS04S 


1.75 


puth- button 


i.49 1 


PN3565 


.25 


MP5-A05 


.25 






MPS3S36 
MPS3S40 

PN3643 


.25 
.25 
.25 


MPS-A0S 
MPS- ASS 
TIP 29 






.25 






.05 


OPTO- 


PN3644 


.25 


TIP31 


.75 


ISOLATO 


RS 

1.50 1 
1.75 1 
1.25 1 


MPS3704 
MP53706 


.15 
.15 


TIP32 


.79 


MCA-25S 
IL-1 


' MICROCOMPUTER 


ILA-30 


1.2S 1 


HARDWARE HANDBOOK 


ILO-74 
H11C5 


2.75 1 
1.2S 1 


FROM ELCOMP — $14.95 


TIL-111 


1.00 1 


OuerBOO 


sages 


of manufact 


iirers 


TIL-113 


1.75 1 


data sheets on 


most commonly 


4NZS 


1.00 1 


used IC's 








4N27 


1.10 1 










4N28 


,6S 1 


Includes: 








4N33 


1.75 1 


* TTL- 


74/74LS ; 




4N35 


1.2S 1 


* CMOS 








4N37 
MCT-2 


1.25 1 
1.00 1 


* Voltage 


Regulators 




MCT-6 


1.50 B 


* Memory — RAM. ROM. EPROM 



WE HAVE THE COMPLETE LINE OF 



i ;Hr hi nil nl- i hialaH ; i 1 j i 



CAPACITORS IN STOCK! 



* CPU's — 6800, 6500, 280, 8080. 
S0S5. 608676 

* MPU support & interface — 
6800. 6500, 280. 8200. etc, 



DISK DRIVES 

TANDON 

TM1 00-1 5 ." IFOR IBM) SS/DD 229,00 
TM 100-2 5 ." (FOR IBM) DS/DD 295.00 

SHUGART 

SA 400L 5 . (40 TRACK! SSTJd199.95 

SA 400 5 . [35 TBACK) S&DD 1 89.95 

SIEMENS 
FD100-8 s ss«c „™ M 

(501 REPLACEMENT! 259.00 

PERTEC 

FD-200 s v BsraD 179.95 

FD-250 s . os/dd 199.95 

MPI 

MP-52 5." (FOP, IBM) DS/DD 295.00 



POWER SUPPLY 

MODEL 2 *39 95 

MOUNTED ON PC BOARD 

MANUFACTURED BY CONVER 

+5 VOLT 4 AMP 

±12 VOLT 1 AMP 

NOTE: Pltaie- Include tuiriclerU amount lor 

shipping on above Moms. 



DIODES 



HEAT SINKS 



TO -3 »(yle 
TO-220 Kyle 



.95 

.35 



1N7S1 


5.1 volt lener 


1N759 


12.0 volt ztntr 


1(141 -SB 


(1N914) iwllchlng 


1N4004 


400PIV r ectHiur 


KBP02 


200PIV1.Samp bridge 


KBP04 


400PIV 1.5amp bridge 



.25 

.25 

25/1.00 

10/1.00 
.45 
.55 



D-SUBMINIATURE 



DESCRIPTION 


SOLDER 


RIGHT ANGLE 
SOLDER 


RIBBON CABLE 


HOODS 


MALE 


FEMALE 


MALE 


FEMALE 


MALE 


FEMALE 


BLACK 


GREY 


ORDER BY 


DBxxP 


DBxxS 


DBxxPR 


DBxxSR 


IDBxxP 


IQBxxS 


HOOD-B 


HOOD 


CONTACTS 9 

15 
25 

37 
50 


2.08 
2.69 
2.50 
4.80 

6.06 


2.66 
3.63 
3.25 
7.11 
924 


1.65 
2.20 
3.00 
4.83 


2.18 
3.03 
4.42 
6.19 


3,37 
4.70 
6.23 
9.22 


3 69 
5.13 
6.84 
10.08 


1.25 


1.60 
1.60 
1.25 
2.95 
3.50 



For order instructions see "IDC Connectors" below. 



IDC CONNECTORS 



RIBBON CABLE 



CONTACTS 


SINGLE COLOR 


COLOR CODED 


r 


10 


r 


10 


10 


.50 


4.40 


.83 


7.30 


20 


.65 


5.70 


1.25 


11.00 


26 


.75 


6.60 


1.32 


11.60 


34 


.98 


8.60 


1.65 


14,50 


40 


1.32 


11.60 


1.92 


16.80 


50 


1.38 


12,10 


2,50 


22.00 



DESCRIPTION 


SOLDER HEADER 


RIGHT ANGLE 
SOLDER HEADER 


WW HEADER 


RIGHT ANGLE 

WW HEADER 


RIBBON 
HEADER SOCKET 


RIBBON 
HEADER 


RIBBON 
EDGE CARD 


ORDER BY 


IDHxxS 


IDHxxSR 


IDHxxW 


IDHxxWR 


IDSxx 


IDMxx 


IDExx 


CONTACTS 10 
20 
26 
34 
40 
50 


.82 
1,29 
1.68 
2.20 
2.58 
3.24 


.85 
1,35 
1.76 
2.31 
2 72 
3.39 


1.86 
2.98 
3.64 
4.50 
5,28 
6.63 


2.05 
3.28 
4.22 
4.45 
4.60 
7.30 


1.15 
1.86 
2,43 

3.15 
3.73 
4.65 


6.50 
625 
7.00 
7.50 
8.50 


2.25 
2.36 
2.65 
3.25 
3.80 
4.74 



ORDERING INSTRUCTIONS: Insert the number of Contacts in the position marked "xx" o) the "order by" pari number listed. Example: A 10 pin right angle solderstyle 

header would be IDH10SH. 



JDR Microdevices 

1 224 S. Bascom Ave. • San Jose, CA 951 28 
(408) 995-5430 • Telex 171-110 



15S3 JDH MICHODE VICES INC. 



VISIT OUR RETAIL STORE 

HOURS: M-W-F, 9-5 T-Th., 9*9 Sat. 11-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TERMS: For in ipping include $2 lor UPS Ground or $3 for UPS Slue 
Label Air. M*mt oncer 5 pounds require iddlUon*! thlppint, chirgti 
Foreign orderi. Include luffldent a mount Tor shipping Tnent l> n S 1 
minimum order. Bay Aral and Loa Angelei CountleiaddSSN Salei 
Tux, Other California reildenlt add r>S SaJet T*-i W* re*enre the 
rtghl lo ■ubitHute manufacturer. Not reiponilble Tor typographical 
enon Prlcea ire tub|cci lo change without notice. We will maichor 
bflil ■ny competitor^ price provided II Hi not below our coil. 
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FD-35 DISK DRIVE 

By MA Systems 

* Direct Replacement for 
Apple Disk II 

* Compatible with Apple 
Controller or other Apple 
compatible controllers 

* Specially designed electronics 
with low power consumption 

* DOS 3.3 and 3.2 compatible 

* Owner's Manual and Warranty 
Card included 

* 90-day Warranty 

Hfr" $22995 



NEW IMPROVED 

JDR COOLING FAN 

FOR YOUR APPLE II 

* Easy modification — no 
modification of Apple required 

* Eliminates overheating 
problems 

+ Switch on front controls fan, 
Apple, and extra outlet 

* Rotron whisper fan is the 
quietest, most reliable on the 
market 

NOW WITH SURCE 
SUPPRESSION 

$89.95 



CONTROLLER CARD S 89.95^B withoutsurgesuppression j 59.9sI 



'APPLE II KEYBOARD ^Q^S 1 

From the Keyboard Co. 

* Brand New Rev. 7 keyboard — 
NOT an imitation 

* Special Purchase — Supply 
very limited 

* Includes Encoder Board and 
Cable 

APPLE COMPATIBLE 

POWER SUPPLY s 99.95 

* Compact Switching Design 

* All Outputs regulated 

* Short Circuit and Overload 
Protection 

* Complete with Apple-type 
plug-in power cord 

* Apple Compatible — Yet higher 
output allows more disk drives 
and cards without overheating 

* +5V@5A, +12V@3A, 
-5V@ .5A, -12V @ ,5A 

* Shielded enclosure: 1 0%" x 3W 

VIEWMAX 80 

A Full Function 80 column card 
for Apple II* 

2 YEAR WARRANTY 



S-J9995 



INTERFACE CARDS 

By Perisoft 
PRINTERLINK s 79.00 

* Centronics Standard Parallel 
Interface for Apple II 

* Simple to use — Yet supports 
custom driver applications 
from ROM or Disk 

|* Includes card, cable and user's | 
manual 

* 1 Year Warranty 

MESSENGER -119.00 

* Serial I/O for Apple II 

* Connects virtually any RS-232 
serial device 

* 6 switch selectable drivers: 

- 4 printer drivers 

- Terminal Driver — 40 or 80 
driver 

* Includes card, cable and user's 
manual 

l* 1 Year Warranty 

OKIDATA PRINTERS 

* 120 cps, 9x9 Dot Matrix 

* 50% faster than EPSON 

* Parallel and Serial interfaces 
are standard 

ML-82A s 479 50 

ML-83A s 699 95 

ML-84 PARALLEL... s 1 059 00 

CALL FOR PRICES ON 82A TRACTOR OPTION 

AND 82A, 83A GRAPHICS OPTION. CABLES 

.AND INTERFACE CARDS AVAILABLE 



[JDR 16KRAMCARD 

For Apple II* 

* Expand your 48K Apple to 64K 

* Fully compatible with Apple 
Language System — Use in 
place of Apple Language card 

* Provides extra memory for 
Visicalc'" 

* Run PASCAL, FORTRAN, 
Integer Basic with appropriate 
software 

* Highest quality card features: 
gold edge connector, sockets 
for all ICs 

NOW WITH 2 YEAR WARRANTY 

$4495 
$4095 

$1495 



ASSEMBLED & TESTED 
WITH WARRANTY 

KIT -INCLUDES ALL 
PARTS* INSTRUCTIONS. 

BARE PC CARD 
L WITH INSTRUCTIONS 



MONITORS 

GREEN PHOSPHOR 

NEC JB i2otM s 169 00 

IZENITH zvm-121 s 119 00 

COLOR 

LAMDEK color! S 335 00 J 



IF VOU CAN FIND A PRICE LOWER 



N*--U"JlH,i3lMfllM,U'l "M:1il'l 



WE WILL MEET OR BEAT THEIR 
PRICE! (SEE TERMS BELOW) 



5V4" DISKETTES 

ATHANA ss SO SOFT . . . 24.95 
MEMOREX SSSDSOFT 26.95 
VERBATIM SSDD SOFT 29.95 
VERBATIM 10 sect hard 29.95 I 

NASHUA 

TOP QUALITY — LOW PRICE! | 

Single Sided, Single Density 
Soft Sectored with Hub Ring 

$19.95 box of 10 



ORDER TOLL FREE 800-538-5000 800-662-6279 

ALL MERCHANDISE 

1 00% GUARANTEED 13 CALL US FOR U0LUIYIE QUOTES 



1983 JDft MICflODEVICES, IMC. 



■ APPLE IS A TRADEMARK OF APPLE COMPUTER CO. 
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PHASOR PAIN FIELD — Patented and recently developed 
m our labs is being tested by Gov't lor rtol control Soon to come 
uricer weapons restrictions as an internal machine. Easily hand- 
held HaiardMJs IF NOT USED WITH DISCRETION. 

PPF-1 PLANS isolator animal control) 116.00 

INVISIBLE PAIN FIELD GENERATOR — Producer di- 
rectional held ol moderately intense pain to back ol bead up to 
50* . Cigarelis pack sue enclosure is easily hidden. 
IPG-3 PLANS ,*7.QC IPG-3K KIT & PLANS . 144.50 

IPG-30 (assembled lor animal control) $59.50 

PHASOR STUN/BURNING WAND — Produces sutlideni 
cIccinhI energy capable ol burning iiesri . Intended as a person- 
al defense de^'ico 
PSW-3 PLANS $8.00 PSW-3K KIT 4 PLANS . . IS9.S0 

RUBY LASER HAY PISTOL - 'Mens; uisiliie iwi.' hum:, 
hazardous, with pans sources 

RUBY PLANS (incluoes all part sources] .$15.00 

CARBON DIOXIDE LASER — Generates 20-40 walls of 
continuous power capable ol burning, cutting , hazardous , {with 

all part sources) $15.00 

LASER RIFLE — Produces 20O-3OOO pulses ol 30 watt opti- 
cal energy Portable and easily Hand-held. 

LRG-3 PLANS . $10.00 

LRG-3K KIT PLANS (minus diode) $128.50 

POCKET LASER — For the beginner, visible red "optical 
version", non-hazardous. 

LHC-2 $5.00 LHC-2K KIT 4 PLANS . . $24.50 

HiflH POWERED PORTABLE ENERGY SOURCE 
FOR LASERS AND MAGNETIC WEAPONS - Explod- 
ing wires. Shockwave, eic. Miniature size, 
HPS-l PLANS . SS.OO HPS-IKKITS PLANS. .$49.50 
PARTICLE BEAM WEAPON —PLANS $15.00 

INFINITY XMTH — Uses telephone lines lor selective home 
or otlice listening while away on business or vacation. 

INF- 1 PLANS $15.00 

SEE IN DARK — Long range, total darkness. 

SD-4 PLANS $10.00 

LONG RANGE WIRELESS MIKE - Crystal clear quality 

— miniature. 

FBT-7 PLANS ... $7.00 FBT-7K.PLANSs-KITS34.SQ 

WIRELESS TELEPHONE TRANSMITTER - Long 

range, automatic. 

VWPM- 5 PLANS $1 0.00 VWPM-5KPLANS4KIT $34.50 

Send lor FREE catalog descripion ol above plus hundreds more 
plans, kits and completed items. We accept MC oi visa or when 
ordering, send check or money order We pay shipping charfes 
■on orders over S50.0Q. otherwise include 10% with remittance 
SEND TO: SCIENTIFIC SYSTEMS 

DEFT. R8. 80X 716, AMHERST, N.H. 03031 




The biggest improvement 
in 40 years has made U.S. 
Savings Bonds an ideal 
investment. 

A variable interest 
rate lets you share in rates 
offered by today's securities 
market. No limit on how 
much you might earn. 

What makes 
this improved 



Bond ideal is that you're 
protected by a guaranteed 
minimum. And if the Bond 
is held to maturity, you'll 
double your money. 

Take another look at 
this opportunity without 
risk. 




A public service ol this publication and The Advertising Council, 
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FULL LINE ALL PARTS & COMPUTER PRODUCTS 
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P.O. Box 4430C 
Santa Clara, CA 95054 



r ELECTRONICS 



"Will calls: 2322 Walsh Ave. 
(408) 988-1640 
Sima dty shlpmwt. first line parts only. Factory tested Guaranteed 
money back Quality K's and other components at lattery prices. 
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INTEGRATED CIRCUITS 
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Modem Kit 560.00 

State of the art, otlrj.. answer. No tuning nec- 
essary. 103 compatible 300 baud Inexpensive 
acoustic coupler plans included 8u Only 
$17.00. Article in June 81 flarj/o £'K£fiwcs. 

280 Microcomputer Kit $69.00 
16 bit 1/0. 2 MHi click, 2K RAM. ROM Bread- 
board space Excellent I or control Bare Board 
ttt.SC. full KB $79-00. Monitor S20.0H. Power 
Supply Kit $35.00. Tiny 6a lie $30.00 



BSU 



10.00 



MONTHLY SPECIALS 



2114 

2114L3 

2764 

280 DMA 

HPD765 

LM317K 



8/S13.95 
M14.9S 
$14.50 
$ 9.95 
$34.95 
$ 1.50 



2732-2 

4164-150 

1771 

1791 
1793 
2532 



$10.95 
6 75 
15.95 
24 95 
2E.95 
650 



GO Hi Crystal Time Base Kit (4.40 



*S* 



^•Lr^ 






$129.95 



INCLUDES INTERFACES 
COSTING HUNDREDS OF DOLLARS 
OH ALL OTHER PERSONAL COMPUTERS 



f»JM 



V. JvTm irU *** **-TVi «a * m . ITfc* < 
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FEATURES: JML^^r^rWij^^^caMiwoKWi 

G Dmlc language pewwrtul^ high pvrtonniHrw* A d«p*ndabl*E 

Mofrtj Ehun tjftOu^ri memory to sloro &JI your programs 
D Law coat Htt (jtttclEng >ciHw«r» for •nt*rtaJnm*nl < aducarUon a4»d bu*ln*i»: 

Expsbng prograrru Ihal makn yorj lru> master of your rOompuDtr 
G Put)|-«l»d raJMd haybraardi E*Uy Eo use wUti th* {e«i o* ■ iyp0n»THet 
□ Areada quality onsJor 4 IB WHh DatrJlaia and claar knag>ara ptii» aupartv Dound 
r _' EjcpandabtUty/ tHj|H4n: Inchjda* Intartacce COStlr>g huodrtda o] doltara on 

■M other paraonaJ COmputflri 
G bpandabla lo a larg* bualn«f * •ystam 
O Cornplaita 4 naay to undaratand op* rating m*fHial 
i.' Compact 4 |M*n*W* 



TERMS: $5.00 mm order U.S. Funds. Calil residents add 6% tai. p rice; 

$10.00 mm, VISA and MasterCard accepted $1.00 insurance optional. subject 

Shipping: Add 5%; orders under $25.00—10%. to change 
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FREE: Send tot your copy ot out 1982 

QUEST CATALOG. Include 80c stamp. 



Electronics Paperback Books 

Quality Paperbacks at Affordable Prices 

BUY 12 PAY FOR 10— TAKE 2 FREE! 




Z » SOLDERLESS 
BH&AOBQAAD PRO- 
JECTS DOOK-1. 
&S,7S. Ufhanewr fin* 



)Klt Ewr * fint-um* 
buikfar Ctrt COmplAtt 
tn**« orcurti, 

Q HOW TO GET 

YOUR ELECTRONIC 

PROJECTS work 
ING . 55, H. Ha^pa you 



MODERN OP-AMP 
PROJECTS. 15.00, 

ftttt rang* oi tpaoai- 
md op-amp drcina. tn- 
tfui*ng tonorSt. I0- 
drHomoni. uHra-ra input 
rtc. 



P MINI-MATRIX 
BOARD PROJECTS. 
$5.00. A vanity Of on>- 
,*Ci» iru1 c*r At) bo 

buiti upon a r- : • i r- -,: I ■ D 
board llust haa lO/atripa 
and .? 2* nom long 



7 multi-circuit 
board projects. 

55.0Q. 21 lain>y «t>j*i 

iroiecta iwwir be 
bum on i awgta 
prmtad-arcua board All 
at* po*«f*d by a sv 



^ IC PROJECTS 
FOR BEGINNERS- 

15 00 \ntrjntfntvm duc- 
tal and bwr l-C s jrt 
u40d to USAmH* 1r*a 
aalac&an q1 circuits m- 
hndad to* uw c*. 

>:;---.zr 




□ ART OF PftO- 

GF1AM.MIHGTHE 15K 
EXIT. $6.26. Topica In- 
dud* M SCfMR. K*dl- 

mg. PEEK & POKE, 
pkUS Ktu«l working 



' ] THE HM COM- 



tor. tar ihe artiijfl 

at*a*nbiy lanfjtag* 



kyi of eeos raa&ra* £ 

ralaranqa wont tor Tha 



□ AflTOF PRO- 
GRAMMING THE IK 
ZXfll.SS.DQ. How to 

un* in* iea:uf« of in* 
ZXfll m programa thai 
H the iK.m«hinf and 

*rp jwn lun W LuH 

" INTRODUCTION 
TO BASIC PRO- 
GRAMMING TECH- 
NIQUES Si 00 Bu«d 
pnemhora own (txpflfi- 
q BASIC 



- PRACTICAL COM- 
PUTER EX- 
PERIMENTS. (4.M. 
ftlt m OaefcOfOUnd 10 
rmccopr kmsdt 6y conr 
alrvmng cyptcfti compw- 
Mr CircuHi uwng ci-s- 
wfla loge «*np&n#nia. 



A MICROPROCES- 

5QR PRIMER. S4 50. 

PjsrfUsss approach to 
oompubog r&nh* b*- 
grater £lfflo-&y atep 

«pn*» compute* Op' 
fa I icy. 5 and assembly 



I FIRST BOOK OF 

HI-FI SPEAKER EN- 
CLOSURES. H-M. 

O SOUD STATE 

NOVELTY CIRCUITS. 
*3M. 

Z 2* TESTED T HAN- 
SI ST OR PftOJECTS 
54.25. 

G SOLID-STATE 
SHORTWAVE RE- 
CEIVERS FOR BE- 
GINNERS, 14 50, 

Q 50 PROJECTS US- 

iMG ICCA3130- 
14 JO. 

P 50 GMQ5 IC PRO' 
JECTS, H M. 

Z HOW TO BUILD 
ADVANCED SHORT- 
WAVE RECEWER5. 
S5.DO, 

□ BEGINNERS 
GUIDE TO BUILDING 
ELECTRONIC PftO- 
JECTS. 15,00. 

□ ESSENTIAL 
THEORY FOR THE 

E LECTROHJCS HOB- 
BYIST, 15 00, 

D FIRST BOOK Of 
TRANSLSTOR EQUIV- 
ALENTS. 1 SUB- 
STITUTES. $3.75. 

P PRACTICAL COM- 
PUTER EX- 
PERIMENTS H BO. 



n ENGINEERS A 
MACHINISTS REFER- 
ENCE TABLES. «.aa 

H SECOND BOOK 
Of TRANSISTOR 
EQUIVALENTS * 

SUBSTITUTES. SJ.50 

□ S3 PftOJECTS us- 

INS £7*1.**.00. 



.PROCESSORS 1 
COMPUTING. S4.50. 

P VMOS PROJECTS. 
15-00, 

□ HOW TO USE OP- 
AMPS- 15-75. 

Z\ AUDIO PftO- 
JECTS, ».». 

' MODEL RAILWAY 
PROJECTS. 15,00 

" CB PROJECTS, 
13.00. 

Q HOW TO GET 
YOUR ELECTRONIC 

PROJECTS WORK- 
ING, 15,00 

~ MULTI-CIRCUIT 
BOARD PROJECTS. 

is.ro. 

Z ELECTRO#flCS 
SIMPLIFIED CRYSTAL 
SET CONSTRUCTION. 

_ ELECTRONIC 
MbuSEHOtD PRO- 
JECTS. S4.50. 




" POWER SUPPLY 
PROJECTS. S4.S0. 
Contftkit ^»gnt and 



ply In* t*p*nrr#nt*r « 
UwtytonMd 



□ REMOTE CON- 
TROL PROJECTS. 



nrri-rsd. 4tU i^ht, A 



□ ELECTRONIC 
PROJECTS USWO 
SOLAR CELLS. iS.OO. 

ShTipta circuits 1M1 
hJvt nudttfout *p- 
pfejibDna around the 



G eLECTROMC TIM- 
ER PROJECTS S5.00, 
Tvnrtg arcurti lor 



■a nduMd. tiong Mrttn nwd.A mon viiu«bi* 
nvthcdl crl appDjnng 



~ ELECTRONS 
TEST EOUIPMvNT 
CONSTHUCTHJN. 
M.50. Cgnflrgdicn d*- 
ta. . H ol A writ r*nga oi 
(tal vqu^Rwnl the tx- 
panmefi-jf can bu*j at 



~ COUNTER DRiVER 
A NUMERIC AL- 
CtSPLAY PROJECTS, 
J4.S0. FaaSunH Ip- 
pU c i il ona. a projaea 
uang «nom lyp*9 fl* 
numoricaJ-ditpiaY da- 




□ PRACTICAL ELEC- 
TRONICS CALCULA- 
TIONS AND FORMU 

LAE. E7.50. A z* =-■: 



D HOW TO MAKE 
WALKJE TALKIES- 
SVOQ. Daaonbai «gu 
mam lor !ow-po**r 



bndgac [he gap b»- 
t*e#n oompicaieci 
laohrkcal ihaory 1 cut 



□ ELECTRONIC 

SYNTHESIZER PftO- 
JECTS. I* EC- 

H SO CIRCUITS US- 
ING GERMANIUM, 
SILICON A ZENER Dt- 
OOES- 13,75. 

$0 PROJECTS US- 
1NG RELAYS, SCR S 
A TRlACS. IS.OO. 

Z M (FET) FIELD- 
EFFECT TRANSIT 
TOR PftOJECTS. 

MJS. 



ELED 
CIRCUITS. t4.2S. 

■ sociHCurrs us- 
ing 7400 SERIES 
KT5- *4 JO, 

3 SO SIMPLE LED 
CIRCUITS BOOK 2- 
13.9& 



i-2.- 

rucUngj tpr th* dadN 

CAladt 



" INTERNATIONAL 
OIODE ECHJIVALEJITS 

guide. SS.7S. me* 

you r-nd j 
me many 
trowel aamiosrducftw 



■ INTER NATIONAL 
fkAMBHTTOP FQ-. :!'.■■ 
ALEUTS GUIDE. 
ST.50. Produd* oi 
mora Iftan lODmaUr 
ullOlUnHS VC k4!«0 A 
cro«-n4ere<r£ad wiUl 



n ELECTROHC 
CALCULATOR US- 
ERS HANPaOOK. 



ladon A more from lh» 

vftw of lh« caJoutaEor 



LINEAR IC EQUIV- 
ALENTS AND PIN 
CONNECTIONS. SJ.25. 

Shows equtvatontf A pin 
conrwclKXia Cri a poOulaf 



ir IC* 



ws ICS $s.oo. 

n PftOJECTS USING 
LK»Q0 ICS. S4.TS. 

Z RADIO CONTROL 

FOR BEGINNEftS- 
•Ajjft 

Q ELECTRONIC 

GAMES SJ.M 

~ SINGLE IC PRO- 
JECTS- SX.25. 

p RADIO CIRCUITS 
USING ICS. JASO. 



□ ELECTRONIC 
PROJECTS FOR BE- 
GINNERS. 15.00. 

P ELECTROH4C 

MUSJC 1 CftEATlVE 
TAPE RECORDtNG 
*S00. 

Z ELECTRONIC 
SECUrVTT DEVICES 
SS.0C. 

□ HOW TO BUILD 
YOUR OWN SOLID- 
STATE OSCILLO- 
SCOPE 55.DO . 

Z SECOND BOOK 
OF CMOS tC PftO- 
JECTS. W 25. 

1 PRACTICAL CON- 
STRUCTION OF PRE- 
AMPS. TONE COI4- 
TRDL5, FILTERS AND 

ATTENUATOflS- 
R.T5, 

fj BEGtNNERS 
GUIDE TO DIGITAL 
TECHMIOUES- S3-76. 

p ELECTRONIC 

HOUSEHOLD PRO- 
JECTSl 14.50. 

Z ELECTROHtC 
MUSK PROJECTS 

UrSO. 





ELEMENTS OF ELECTRONICS Spocial 
t-u&lumt set. 



: ANTENNA PRO- 
JECTS. 15,00, Cov« 
practical inlanfladft- 
*gnaindudcig idiwt. 

loop & intent r^paa that 
ara OAAy 1 rttvpanuva 
tobudd 

Q RADW STATIONS 
GUIDE. 14.75. Corrv 
rqd 



n CB PROJECTS. 
IS,DO.An 




Z\ THE SIMPLE 

ELECTRONIC OR- 
CUtT A COM- 
PONENTS. SS.7S. All 

th* 1un»rr*o|4.' lh*c*y 
naaoadi to toad to a hut 
undafBbjJidlrv 04 m» 
imp** aJadrofic arDurt 



' IOmCONOUCTOR 
TECHNOLOGY. J5.7S. 

Evarylhin^ you alwaYS 
naaoad & kncwaboul 



D COMMUWCATlONS. 

ST.50. Covara mo« 



anrid PMaanai m- 



'■■'.£: k run 



H CRYSTAL SET 
CONSTRUCTION. 

1440, Pacaad M of 

*aty 10 dupkcata da- 
■igna (or cryatar radio 



Q ALTERNATING 
CURRENT THEOftY. 
15,75, AJiwnaiaifl oir- 

rv* fliaory Wftficul. 

**>n^i tiwe can ba no 
it of 



anlaro. Lm*. mioro- 



moMac Pftojficis 

53.75. 

PROJECTS tH 
OPTO-EteCTRONlCS. 

two. 



n LONG DtSTANCE 
TV RECEPTION 
fTVDK) FOR THE EN- 
THUSIAST, SS.0O. 

Practical a au- 
thoraliilrva introducbQfl 
to 1hrj urnrtual lapect 



r AN IWTRODUC- 
TION TO RADIO DIC- 
ING. 15 00- Lntan F in 
your noma, lotvaad- 



<rao>0 A Magraphy. 

9SDC3DU 

ofcu*Y. 



P MICROPfiOCESS- 
tNO SYSTEM A OR- 

CUtTS. 17.50. A truly 



Pioutanda ol mJaa 
away, Tails tigw ypM 
can Oo ft 



to ft? OH IT* aJafnariU oi 
a rrWropropaaaino 



ELECTRONIC TECHNOLOGY TODAY INC. 

P.O. Box 83, Massapequa Park, NY 1 1 762 



c 

z 



to 

CD 
CO 



■□ 



Number of books ordered 

Total Price ot Books 

Sales Tax (NY State Residents) 

Shipping (75c 1st two books, 30e ea additional) . 
TOTAL ENCLOSED 



Name- 



Add ress_ 



_State_ 



City 

Prices good until July 31, 1983 



-ZIP. 
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SPARTAN 



CTC9R 




$139.95 



l 1 f\L t| Electronics Inc. 

(516) 499-9500 

6094 Jericho Tpke. 
Commack, N.Y. 11725 



Philips Remote 
Cable Converter 



• M>cro cwnputur [rcf-ioir..]* * Qtiirtt ccnlrrjllri 
tC'i IfXt pi wJuni i jhtwI Sfifl * £0 CtoriMi 

.;■-.#■ -■ ' '■■- -- J ;'■ t jJ! 

tout L£D fJ'f-Lli Ctoct f> Front* ctunrnj mwi- 
ory & fkJ! p»W KM • Wrwu lund h(W 

~ J (raitinUttf tjfitfffi ■ Au'fijnite hi* 
yKMdt 



lint • Adlpyfi* b iflj 



r.»Ow 



CABLE TV ACCESSORIES 



VBF-UKF AMP-MDa 



2-WAY SWITCH for 

[i printers, modems, 
ft & computers 

'o«o fj (RS232) 

v $119.95 



J^t 



SGL WABER 

Protect your 
computer and 
electronic equipment 
from voltage spikes 



DS115S @*V 
(6 Outlet) ' 
S45.95 



SCOTCH DISKETTES 

SVt SSDD Soil Box 10 $29.95 
5V< DSDD Soft Box 10 S39.95 



REFURBISHED 
MONITORS 

9", 1 2", Commercial Grade 
as low as $49.95 



CJ 



1500 Feet Cordless Phone $229.95 

10 KM (6 miles) Cordless 
Phone for Export Use Only 
S325.00 




Portable IC 



*KPRECtSIOIi 



Color Pattern Generator 

• Ginirarw 10 tiah'a pimrna indwlng crwj- 
niBch. T « 1 1 doE r;iled run Ki* v\6 purity * 
Comoict far conrcmem 1HU MMM uta * Vp> 
russrtd ilominum and ilr* rjH lor rpub^^ 
Hid vcttag ■ SMcli mi^jtj vi 3 ctuiyidi . 
Murtrmtt RF rjulpm «» 75 d*lnt icja lor I 
string 5)finj' wift ny TV tfl » NISC HflWibls 




MODEL 1210 

'135.00 



Jerrold 36 Channel 
Remote CATV 
Converter 

w/on/off Fine Tuning $94.95 
58 Channel Wireless $109.95 




40 Chan nel VHF to UHF 
f«B^-: s Block Converter 

28.95 Ea. 
24.95 4 & up 

Deluxe Version - Features tine tuning knob, 
matching X former & 2 cables S36.95 



Volume Visa MC BA! •• ■ ■ • 

Discounts m tor Snip(1>l ,g 

Mm Older S25 00 m «rn us 

I manitional snipping Add I .»!»„ „2 



without notice 
COD 2 00 Extra 
'ArjrJ'! shipping 

lot .momitois 

(516) 
499-9500 



WOO In 50000 

MiOOio 76000, 

7510010 100000 

Ove 100000 



MonTh 
9-8 



TuWF 
9-6 
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ADVERTISING INDEX 



RADIO-ELECTRONICS does not assume arty responsibility for errors that may appear 
in the index below. 



Free Information Number 



Page — 
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90 
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72 
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36 
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17 

27 
32 

25 
55 
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Abex 104 

Active Electronics 123 

Advance Electronics 29, 40-43 
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SUBSCRIPTION DEPT., P.O. BOX 2520, 
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THE POMONA PROMISE 

We provide the design engineer with the best 

Dip Clip* made in this country. 

Or anywhere. 




The best. 

Yes, we know that's a big 
statement, the kind that puts your 
reputation on the line. 

But that's okay with us be- 
cause it's what we've been saying 
ever since we started in business 
back in 1951. So it's only natural 
that when we began producing 
test clips for dual in-line integrated 
circuit packages we would prom- 
ise design engineers only one kind 
of performance. The best. 

Well, we've been making the 
Dip Clip for quite a while now, and 
the professionals in the electronics 
industry who have used our .prod- 



ucts will tell you plainly and sim- 
ply that we kept our promise. 

At ITT Pomona Electronics, 
we know there is no such thing as 
standing pat. We also know that 
your needs change and your ex- 
pectations become greater as the 
demands become more severe. To 
this end we will continue to create 
a better way. A better product. 

That's a promise. 

All of our products are 
described and illustrated in our 
General Catalog, and it's free. Just 
call (714) 623-3463 or 623-6751. 
TWX 910-581-3822. Write to us at 
ITT Pomona Electronics, a Divi- 
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sion of International Telephone 
and Telegraph Corporation, 1500 
E. Ninth St., Pomona, CA 91766. 

In Europe: ITT CANNON 
BELGUIM S.A./N.V. Rue Colonel 
Bourg Str. 105 Space A (B.3) 1140 
Brussels, Belgium. Phone: 02-735- 
6094. 

Our products are available 
through your favorite electronics 
parts distributor. 

'Dip Clip is a trademark for a Pomona Electronics test clip. 
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Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 
Call: toll-free 1-800-343-6833; or in Massachusetts call collect (61 7) 828-8150. Telex 951-624. 
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